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AIc - acceptable intake chronic
AIS - acceptable intake subchronic
calibrate - to standardize
carcinogen - a substance or -agent producing or incit ing

cancer
exposure - a measure of the contact between the chemical

and the surfaces of the human body
fetotoxic - toxic to the fetus
fugit ive - l ikely to evaporate, deteriorater or

disappear
indicator chemicals - chemicals which may pose the

grreatest health r isks
inorganic - composed of matter other than plant or

animal
LOAEL - lowest observed adverse effect level
MED - minimurn effective dose
metarnorphosed - to change strikingly the appearance or

character of
mutagen - a substance that tends to increase the

frequency or extent of mutation
NOAEL - no observed adverse effect level
NOEL - no observed effect level
organic - a compound containing carbon
potable - suitable for drinking
potency - effectiveness of the chemical in producing

cancer
q*l_ - human potency value
risk assessment - the use of the factual base to define

the health effects of exposures of individuals
or populations to hazardous materials

TLV-STEL - Threshold Linit Value - Short Term Exposure
Linit Value

TLV-TWA - Threshold Linit Value - Time-Weight Average
toxicant - a toxj-c agent
toxicology - a science that deals with poisons, their

effect, and the problems involved
unit r isk - r isk associated wit[ exposure to a chemical

at a concentration of L ug/mr for a l i fet ime
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EI(ECUTI\TE SI'UI{ARY

Five housing areas have been proposed at the Naval

Station, Treasure Island, Hunters Point Annex (HpA) by

the U.S.  Navy.  This  r isk  assessment  demonstrates that

there is negligible human health r isk associated with

the development and occupation of Proposed Housing Areas

L and 2. The risk assessments of the other three

proposed housingt areas wil l  be performed, at a later

date.

Proposed Housing Areas L and 2 are located in the

northern port ion of HPA. Both proposed housing areas

were previously residential areas and there are no

indicat ions of  indust r ia l  use or  d isposal  act iv i t ies.

To perform this r isk assessment, soi l  and air samples

were collected frorn the proposed housing sites and

analyzed for the presence of chemical substances

inc lud ing organics,  meta ls ,  and asbestos.  Soi l  samples

were coLleeted from depths ranging from zero to

approximately five feet below the ground surface. Due

to the variabi l i ty expected in air sampling, air samples

were collected on at least two separate occasions. Each

air sample was collected over a period of eight hours

during the normal working day. Air samples were also

collected at a location upwind of HPA.

The exposure assessment concentrated on possible

exposure pathways to humans. On this basis, three

possible exposure pathways were identif ied: dermal

(sk in)  contact  wi th  so i1s,  ingest ion of  so i ls ,  and

inhalatiJn ot anbient air. Exposure by ingestion of

drinking water was not considered because potable water

T
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I
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for the proposed housing areas wil l be supplied by
pipeline from the City of San Francisco.

Chenical concentrations vJere compared to leveIs expected

in similar background soils and levels in upwind air.

In soi l  samples collected from the housing sites,

organic chemical contaminants were not detected and

metal concentrations and asbestos levels did not exceed

background values. Because these concentrations suggest

backgrround conditions, the exposure pathways for

ingestion and dermal contact were not evaluated further

for soi ls present beneath the proposed housing sites.

Seven volati le and three semivolati le organic compounds

were found in air at concentrations either similar to or

less than background or upwind concentrations. In

general, the chemicals detected in the arnbient air are

normal for urban areas and do not appear to be

associated with potential sources from HPA. Therefore,

the risk characterization of selected chemicals detected

at the proposed housing sites (as well as in background

air samples) indicates the exposure risk is no greater

for future occupants of the proposed housing sites than

it,  is for exist ing residences located upwind of HpA.I
I
t
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1. O INTRODU TION

Five housing areas have been proposed on the Naval

Station, Treasure Island, Hunters Point Annex (HPA) by

the U.S.  Navy to  meet  the pro jected personnel  needs.

Three of the proposed housing areas are located within

the general vicinity of HPA areas where soil  and

groundwater contamination have recently been identif ied

in the Confirmation Study Verif ication Step HPA (EMCON,

l-987). The other two areas, Proposed Housing Areas L

and 2 are former residential areas and there is no

evidence of industrial use or disposal activit ies.

This report contains an assessment of potential human

health r isks assocj-ated with the development and

occupation of the Proposed Housing Areas l- and 2. The

risk assessment further evaluates the risks to human

health and the environment and is based upon available

information from previous studies performed at HPA. A

Preliminary Public Health and Environrnental Evaluation

for HPA contaminant sites is currently underway as part

of the Remedial Investigation/Feasibi l i ty Study (RI/FS)

p r o c e s s  ( A T T ,  L 9 8 7 ) .

This r isk assessment is divided into two volumes:

Volume I - Risk Assessment, Proposed Housing Areas l- and

2,  Naval  Stat ion,  Treasure Is land,  Hunters Point  Annex;

and Volurne fI - Appendices to the Risk Assessment for

Proposed Housing Areas L and 2, Naval Station, Treasure

Island, Hunters Point Annex.

t_.l_ AurHoRrzATIoN

This repor t  presents the U.S.  Navyts  r isk  assessment  for

Proposed Housing Areas 1- and 2 located at the HPA in San

I
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Francisco, Cali fornia. The report was prepared by Aqua

Terra Technologies,  Inc.  (Af f )  for  the Naval  Faci l i t ies

Engineer ing Conmand,  Western Div is ion (WESTDIV),  under

contract  number N62474-86-D-0996.

L.2 ORTECTI\/ES

The objective of this r isk assessment is to evaluate

risks to human health from potential toxic chemj.cal

exposures associated with developing and using

residential faci l i t ies at proposed HPA Housing Areas t-

a n d  2 .

The risk assessment is intended to provide guali tat ive

and quantitat ive estirnates of potential human exposures

and heaLth r isks associated with both the construction

and occupation of housing faci l i t ies at these sites.

]..3 ORGA}IIZATION

The scope of work for the Risk Assessrnent for the HPA

Proposed Housingr Areas L and 2 included the fol lowing

tasks :

Development of a r isk assessment plan;

Evaluation of available data on chernical substances

identif ied at HPA locations in proxinity to the

proposed housing areas to evaluate migration

pathways and the potential for chemical exposures

to future residents from these potentiat sources;

Sarnpling of the air at the proposed housing areas

and reference areas to identify and quantify

L -2
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concentrations of airborne chemicals at potential ly

crit ical exposure points;

Evaluation of local wind data in order to define

prevail ing wind condit ions and to evaluate the

representativeness of air sampling condit ions;

Evaluation of soi l  sample data from the proposed

housing areas to  determine i f  sources of  on-s i te

contamination exist and to identify and quantify

chemical substances found;

Estimation of potential exposures to chemicals

identif ied in samples collected at the proposed

housing areasi

o Characterization of health r isks to receptor

populations at Proposed Housing Areas L and 2

associated with estimated potential exposures

This r isk assessment report was prepared according to

the Environmental Protection Agency (EPA) guidelines for

estirnating exposures (Federal Register, L986a) and

health risks from suspected developmental toxicants

(Federa l  Regis ter ,  L986b) ,  mutagrens (Federa l  Regis ter ,

L985c) ,  and carc inogens (Federa l  Regis ter ,  1985d) .  The

report fol lows the general guidelines for r isk

assessment provided by the National Research Council

(NRC, 1983)  and the speci f ic  Auidel ines for  a i r  tox ic

source assessment provided by the California Air

Resources Board (CARB) and EPA Region fX (Engineering

Scj -ence,  1 ,986) .  The Super fund PubI ic  Hea1th Evaluat ion

Manual (EPA, l-985) was referred to for guidance on EpA

procedures for hazardous waste site evaluations.

I
I
I
t
t
I
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The report is organized into i.l- sections beginning with

an Introduction in Section 1. A descript ion of the HpA
proposed housing areas is provided in Section 2.

Background information on the risk assessment exposure

routes and. specific contaminant problems at the HpA near

the proposed housing areas is presented in Section 3. A

descript ion of air sampling and soil  sanpling methods is
presented in Section 4. Chemical concentrations

identif ied in air and soil  samples are discussed in

Section 5. The toxicology and health effects

information for identif ied chemicals is summarized in

Section 6. The potential receptor populations are

described in Section 7. The exposure routes are

identif ied and described in Section 8. point exposure

concentrations are estj-mated in Section 9 and potential

health r isks are characterized in Section LO. The human

health r isk assessment is summarized in Section i- i- .

1..4 DATA LIUITATIONS

The data col lected at the proposed housing sites and

other areas within HPA are a part of the integrated

studies which have been conducted by the U.S. Navy to

identify, characterize, and remediate areas of chemical

contamination. Data generated as part of this r isk

assessment and exist ing data col lected at earl ier dates
were considered in preparing the risk assessment for
Proposed Housing Areas 1 and 2.  This  r isk  assessment  is
not a component of the Public Health and Environmental

Evaluation that wil l  be performed during the remedial

investigation feasibi l i ty study (RIIFS) being conducted

at HPA.

I
I
I
I
I
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2.0 DESCRIPTIONS OF HPA HOUSING AREAS 1- AND 2

The fol lowing descript ions of HPA Proposed Housing Areas

L and 2 include the location, history, and geology of

these  s i t es .

2 . L IOCATION

The HPA occupies nearly 522 acres of land bordering the

San FrancJ-sco Bay in the Hunters Point area of San

Francisco,  Cal i forn ia.  The HPA locat ion is  shown on a

site map presented on Plate 2-1-. This map identif ies

the locations of the two proposed housing areas and

shows their proxinity to the l- l-  sites currently included

in the Remedial Investigation.

Proposed Housing Area l -  is  approx imate ly  L4.8 acres j -n

sj-ze and is located on the hi l lside above Crisp Avenue

and bisected by Navy Road (see shaded area marked PHAI-

on Plate 2-1) .  Proposed Housing Area 1-  is  located in

re lat ive ly  c lose prox imi ty  (400 feet )  to  the Industr ia l

Landfi l l ,  however, elevations range from about 30 to L5O

feet  above the Iandf i l1 .

Proposed Housing Area 2 is approximately LL acres in

s ize and is  located on a h i l f  east  o f  the Main Gate to

the HPA. Proposed Housing Area 2 is bounded by Jerrold

Avenue, Coleman Street, and Galvez Avenue (see area

marked PHA2 on Plate 2-1)  .  Proposed Housing Area 2,

l oca ted  on  a  smaI l  h i l I ,  i s  w i th in  L ,OOO fee t  o f  t he

Scrap Yard, Pickl ing and Plating Yard, Tank Farm, and

Battery and Electroplating Shop.
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p 2.2 HISTORY OF PROPOSED HOUSING AREAS 1 AND 2

2.2.L Proposed Housing Area 1

Proposed Housing Area L was previously a residential

area. The houses hrere demolished in the early L960s and

the s i te  present ly  consis ts  of  a  ser ies of  foundat ions

over-grown wj.th grasses and shrubs. No structures

remain in place and there are no maintained roads,

se$/ersr or water hookups. Proposed Housing Area f- is

presently fenced to restr ict access. There are no

visible indications that Proposed Housing Area L has

hosted any industrial or other disposal activit ies which

may have had an impact on soil  or air quali ty.

2.2.2 Proposed Housing Area 2

Proposed Housing Area 2 is a residential area formerly

occupied by Navy personnel and employees of Triple A

Machine Shop ( the former leasee) .  Three houses in

Proposed Housing Area 2 are presently occupied by

civi l ian tenants. Most of the unoccupied houses in

Proposed Housing Area 2 are standing structures although

many are in a neglected condit ion. This area has paved

streets and the water and sewer systems are reportedly

intact. There are no visible indications that Proposed

Housing Area 2 has hosted any industrial or other

disposal actj-vit ies which may have contaminated this

s i t e .

2.3 Site Geologiy

Geologic conditions of Proposed Housing Areas L and 2

were previously described in rrsubsurface Investigation -

Proposed Housing Areas L and 2, Ex-Hunters Point Naval

l
I
I
I
l
I

t
I
t
t
t
I

p
I

2 - 2



T

I

l
I
I
I
I
I

Shipyard"  (Appendix  A,  HLA,  L987a) .  Geologic  condi t ions

are summarized be1ow.

2.3.L Proposed Housing Area 1

The geologic condit ions are shown on the Site and

Geologic Map presented on Plate 2-2. Proposed Housing

Area L is underlain by serpentinite bedrock that is a
part of the Franciscan Complex. Serpentinite is

extensively exposed in cut faces throughout the area and

was generally encountered at shallow depths in the test

borings. Borings dri l led in the upper northeastern

slopes of this area encountered sandy si l t  surface soils

to depths of L.5 feet which were underlain by

serpentinite bedrock. On the lower slopes, soi l  borings

encountered clayey si l t  and si l ty sand soils to the

depths explored (5.5 to  s ix  feet  deep) .  These so i ls

were mapped as slope wash and ravine-f i l l  deposits and

were l ikely derived from erosion and downslope transport

of  bedrock mater ia ls  (Boni l la  I  L97L) .

21.3.2 Proposed Housing Area 2

Geologic formations underlying Proposed Housing Area 2

are i l lustrated on the geologic map presented on Plate

2-3.  Sur face so i t  composi t ions ranged f rom c layey s i l t

to si l ty sand. Grading for prior site development has

removed soil  cover from some areas (Boring H-L5) and

p laced  so i l s  as  f i l l  i n  o the r  l oca t i ons  (Bo r ing  H-L1 ) .

Soil  depths in the test borings throughout most of this

area range from zero to f ive feet, with the exception of

H-L4 ,  wh ich  was  d r i l l ed  to  a  dep th  o f  9 .5  fee t .

Beneath these surface soils, Proposed Housing Area 2 is

underlain by serpentinite and sandstone/shale units of
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the Francj -scan Complex (Plate 2-3) .  In  addi t ion,

Borings H-l-0 and H-lL encountered greenstone and

altered/rnetamorphosed volcanic rock. A north-trending

fault has been mapped between the serpentinite and

sandstone/shale units within Proposed Housing Area z

(Bon i11a ,  L97L) .  Bo r ing  H-L4 ,  wh ich  was  d r i l l ed  nea r  o r

within this fault zone, encountered intensively sheared

rock that may be fault gouge material.  There are no

published studies to indicate whether any of the faults

at HPA are active. Landslide debris is present in the

southern corner of the area, with slope debris and

ravine f i l l  deposits rnapped at the northwestern and

nor theastern boundar ies (Boni1 la,  1-971,)  .

I
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EXPLANATION

Slope Debris and Ravine Fill

Franciscan Complex Sedrock:

KJs Sandstone and Shale

Sp Serpentinite

^/

_-,./ 
Contact between geologic units

/ 
/ Fault (inactive), approximatedly located

'  H - 1 7

+ Test Boring

roLandsli<Je, sho*ing scarp (teeth)
and directbn of moremer* (anors)

0 100 200 ,/--
e

scALE I|\N FEc? f
b L  |  

- N - '

./

Reference:
Topographlcbase rnap frorn WESTDIV Drawing No. G1O4243, 1986:
goology adapled trorn Eonilla, 1971, U.S.G.S. Survey Map MF-31i. Si te  and  Geo log i c  Map

Hous ing  A rea  2

A fT! fT! Aqua Terra Technologies
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3. O BACKGROI'ND

An In i t ia l  Assessment  Study ( IAS) (WESTEC, l -984)  and a

Confirrnation Study Verif ication Step (CSVS) (EMCON,

L987a) were conducted to identify chemical contaminants

at the HPA. In addit ion, EMCON conducted studies for

WESTDIV in two areas at HPA where shallow borings were

d r i l l ed  on  a  200 - foo t  and  400 - foo t  g r i d  (EMCON l -987b) .

These studies provide the prel iminary data base for the

HPA RI IFS Scoping Document  (HB,  L987b) .  E leven

Insta l la t ion Restorat ion ( IR)  s i tes are ident i f ied in

the Scoping Document. Human health and environmental

r isks associated with exposures to chemicals released

frorn these Ll- IR sites are beingl assessed in the

Prelininary Public Health and Environmental Evaluatj-on

(PPHEE)  (ATT ,  L987) .

Conclusions from current f ield investigations at the HpA

are summarized in this section in order to identify the

potential sources of chemical releases in the vicinity

of the proposed housing areas. This inforrnation
provides a basis for assessing potential exposures to

humans at Proposed Housing Areas L and 2 associated with

potential chemical releases from the LL identif ied IR

s i t e s .

3.1. PRELIUINARY PUBLIC HEALTH AND ENVIRONI{ENTAL

EVALUATION

The PPHEE presented the fol lowing conclusions:

o Metals at concentrations above expected

background levels and organic chemical

contaminants were found in soi ls at several

source areas including the Oil

3 - L
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Reclamation Ponds, Industrial Landfi11,

Bayf i l l  Area,  Sub-base Area,  Scrap Yard,

and the Old Transformer Storage Yard.

Metal and organic chemicals were found in

ground water at the Oil Reclarnation Ponds,

Industrial Landfi l l ,  Bayfi l l  Area, and

Sub-base Area.

Human exposures through ingestion of

drinking water degraded by HPA sources

would be virtual ly irnpossible in that
potable water is supplied to HPA

residents by pipeline from the City

of San Francisco supply sources.

o The most likely routes of human exposure

are through dermal contact with

contaminated surface soils, ingest, j .on of

contaminated soils, or through inhalation of

chemicals frorn volati le compounds or fugit ive

dust emissions. The pPHEE suggests that the
probabil i ty of exposures to chemical substances

from one of these exposure routes is unlikely.

The transport of airborne chemicals from HpA sources to

Proposed Housing Areas l- or 2 constitutes the only

l ikely exposure scenario associated with known chemical

sources in the HPA area. The PPHEE identified the

fol lowing indicator chernicals in near surface materials
(at approximately one foot depth) as presenting a
possible health r isk i f  exposures are shown to occur.

p
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Inorcranlc ComLounds

arsenic

asbestos

chromium

copper

lead

nickel

zinc

Organic Cornpounds

benzo (a) pyrene

polychlorinated biphenyls (pCBs)

The above l ist suggests that airborne releases may
conta in asbestos f ibers,  cer ta in  meta ls  associated wi th
dust, and aerosol and part iculate-associated organic

compounds.

The prevail ing wind direction at the HpA is from the
west-northwest (CARB, 1984). Proposed Housing Areas L
and 2 are located generally north and east of known
chemical sources. Thus, prevail ing winds would l ikely
carry released airborne chemicals from the potential

sources toward the southeast in a direction away from
Proposed Housing Areas L and 2.

3.2 RISK ASSESSIIENT DESCRIPTION

3.2.L The Risk Assessment Process

Some judgenent of the nagnitude of risk from toxic

chemical and hazardous material exposures enters

expl ic i t ly  or  impl ic i t ly  in to a l l  contro l  dec is ions

whether they involve regulatory or other protection

measures.  Risk assessment  is  the character izat ion of

' l

I

b
I
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potential adverse human health effects due to exposures

to identif ied environmental hazards. Risk assessment,

therefore, involves a characterization of exposure,

bffect of the exposure, and the relationship between

exposure and effect. No health r isk exists unless an

exposure to a hazardous substance has taken place or is
possible. The expression of r isk rnay be guantitat ive (a

nurnerical probabil i ty of an adverse effect) t  ot i t  rnay

be guali tat ive and presented as a ranking of relative

r i s k .

The risk assessment process includes several elements:

o Identif ication of toxic substances or hazardous

nater ia ls ;

Description of the potential adverse human health
irnpacts based on evaluations of results of
chemi-cal ,  epidemiological ,  toxicoloqical ,  and
environmental studies ;

Extrapolations from known information to predict

the type and extent of impact under given

conditions of exposurei

Judgment as to the nurnber and characteristics of
persons or wildlife populations exposed at various
intensities and concentrations;

Estimates of the overal l  public health or

environmental problem ;

Characterization of the uncertainties inherent in

the process of  in fer r ing r isk .

l
I
I
I
I
I
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3.2.2. nisk Assessment Strategy

This r isk assessment is based on consideration of three
possible exposure pathways:

o Inhalation of airborne chemicals from volati le

ctremical releases or fugit ive dust emissions

frorn sources located either on or adjacent to

the Proposed Housing Areas L and 2;

o Derrnal contact with chernicals that rnight be

present in surface soils at Proposed Housing

Areas L and 2 during construction or excavation

activit ies, normal outdoor work, and play

act iv i t ies;

Ingestion associated with children eating

surface soil that rnight contain chemicals at
Proposed Housing Areas 1 and 2.

Drinking water ingestion was not considered as a

possible exposure pathway because potable water for HPA

is supplied by the City of San Francisco Municipal water

system.

The viabil i ty of the three possible exposure pathways

was assessed by determining if  substances exist in air

or soi l  at Proposed Housing Areas 1 and 2. Site

investigations and sampling strategies are described in

Section 4 and sarnpling results are reported in

Sec t i on  5 .

The receptors of concern for this r isk assessment are

the persons, both adult and children, who would occupy

the housing units after construction. Also of concern

3 - 5
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are the workers who might be subjected to short-term

exposure during construction of the housing units.

Exposure concentration estimates used in the risk

assessment were based on measured levels of identif ied

chemicals  in  so i l  or  a i r .  The tox ic i ty  o f  ident i f ied

chemicals was summarized to identify toxic effects,

potential carcinogens, and regulatory safe levels. Risk

for exposures to non-carcinogens was estimated by

comparing maximum measured concentrations with

regulatory cri teria. Risk for exposures to potential

carcinogens was estimated by mult iplying l i fet irne

exposure levels by the potency value of the carcinogen.

fr
I
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p 4. O SUPPORTING INVESTIGATIONS

Field investigations were conducted to ascertain if
sources of chemicals exist in the air or the soil at,

Proposed Housing Areas L and 2.

4.1- AIR SAITIPLING INVESTIGATION

The meteorology of HPA, air sampling locations, and air

sanpling methodologies used during air sampling are

discussed in the fol lowing sections.

4.1.1 Meteorology of llunters Point

Hunters Point shares the generally moderate clirnatic

condit ions of the San Francisco Bay Area, with a mean

annual temperature of 56.5 oF, Lo.7 inches mean annual

rainfall generally occurring between Sept,ember and May,

and winds predominating out of the west-northwest at a

mean speed of  LL mi les per  hour  (NOAA, 1982;  CARB,

r , e 8 4 ) .

Weather patterns during September, the month in which

air samples were collected, are characterized by a mean

tempera tu re  o f  53 .9oF ,  o .2  i nches  o f  ra in fa l l ,  and  w inds

out of the west-northwest at 12 miles per hour. Actual

meteorological parameters observed during the f ive days

of sampling are consistent with these averages. The

mean ternperature for the f ive days sampled was 63.3oF,

there was no precipitation, and the winds were

predominantly from the west-northwest.

Meteorological data used in these cornparisons was

generated at San Francisco fnternational Airport (SFO),

where wind speed, wind direction, ternperature, and

I
I
t
I
I
I
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t
I

I
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p barometric pressure are recorded hourly by the Federal

Aviation Adninistration. Because HpA is located

adjacent  to  h i l ls ,  e ight  mi les due nor th of  SFO, wind
patterns are l ikely to be sl ightly different. However,

no wind. records have been maintained at the HpA,

therefore, the SFO data was used for comparison.

Surface wind. characterist ics at SFO on the f ive sampling.

dates, are summarized in Table 4-L. The table

represents average direction and speed derived from

hourly observations for the ten hour period beginning at

six in the morning and ending at eight in the evening on

each of the days sampled. Wind speeds ranged from four

to 1"9 miles per hour and north-westerly winds dominated

during the sanpling period.

Winds during the five day sampling period compared well

to average condit ions for summer and fal l .  Northwest

was the prevailing d.irection during the five day

sampling period. Wind roses were not plotted because

the 50 hourly observations do not provide a suff icient

data base. Fourteen of L5 compass points hrere

represented during the sarnpling period and calm

condit ions were present for parts of two days of

sampling. Thus, i t  appears that wind characterist ics

during the f ive day sampling period are representative

of the long-tenn averag'e wind characteristics recorded

at San Francisco fnternational Airport (SFO). A more

detai led descript ion of surface wind characterist ics

identif ied at HPA is presented in Appendix B.

4.L.2 Air Sanpling Location

Air sanpling for potential air contaminants was

conducted on Septembet  2,  4 ,  8 ,  10,  and i .8 ,  L9g7 at
Proposed Housing Areas J, and 2, the Industrial Landfi l l ,

I
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Table 4-1-. Wind Directions, Wind Speed, and Frequency
of Occurrence at the San Francisco
International Airport on Dates of Air
Sarnpling at HpA Locations

e/02/87 e/04/87 e/08/87
Direction t usat usa t l tsa

e/Lo/87 e/L8/87
t ltsa ? usa

I
I
I-l
I -

t

I
I
I
I
I
I

N

NNE

NE

ENE

E

ESE

SE

SSE

s

ssw

sw

wsw

w

WNW

NW

NNW

CALM

272  I

73* r-4

8 * 4

8 * 8

L7Z  L4

3 3 ?  L 4

252 L2

L 7 Z

8 8 7

8 8 7

L s 8  6

8 ? s

8 ? 5

8 8 7

7 2 4

8? r .9

232 L7

7 z

2 L Z

E n o -
J V a

2 L z

8 t

1 0

L 8

1,6

L 2

7 * 7

7 2 7

7 2 6

L 3 t  s

5 3 8  L 6

L 3 8  9

I
I
I
I
' l

I

MSa = Mean Speed (miles per hour)
. No Wind detected from the described direction

Source: Federal Aviation Administration Control
Tower, San Francisco International Airport

p
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p and a Control Station. The Control Station was located

at an upwind or background location selected on the

specif ied sarnpling date. Locations within the proposed

Housing Areas l- and 2 were selected following

examination of wind patterns and locations of suspected

sources of potential air contaminants to al low for the

collection of samples which represented worst-case

condit ions at each site. Air samples hrere collected

continuously over an eight-hour period at the selected

stations. The number of eight-hour air samples

col lected is  presented in  Table 4-2.

4 .L .2 .L  P roposed  Hous ing  A rea  L

Two air sanpling stations were located in Proposed

Housing Area 1". Sarnpling Station 1 was located on the

downhil l  eastern edge of the f irst concrete foundation

encountered at this area when proceeding west on Navy

Road from EarI Street (see Plate 2-L). Sampling Station

2 was located on the downhil l  eastern edge of the second

concrete foundation encountered at Proposed Housing Area

l" when proceeding west (downhill) on Navy Road from Earl

Street. Sampling Station 2 was located approximately

300 feet west of Sanpling Station L and approximately

60 feet lower on the hi l lside. Air sanpling pumps at

both stations were f ixed to wooden posts in order to

elevate thern to the approximate breathing level of an

adult (approxinately f ive feet above ground level).

Wind direction during sampling was determined at two

hour intervals using a compass and wind sock. Winds at

the two stations blew predominantly out of the west (see

Table 4-3) .  A l though the two stat ions are in  c lose

proxinity to each other, winds at Station t hrere

prinarily out of the south-southwest whereas winds at

I
I
I
I
I
I

I
I
I
I

r l

I
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p Table 4-2. Number of Eight-hour Air Sanples Collected at the
Control Station, Proposed Housing Areas L, 2, and
the Indust,r ial Landfi l l ,  During the September, L987
Sarnpling Period

Substance

Number of

Proposed
Housing
(Area 1)

Sanples

Proposed
Housing
(Area 2)

Industrial
Iandfill

Control

I
I
I
I
I
I

Volat i le
Organj-c
Chemical

Semivolat i le
Organic
chemical

Meta1s

Asbestos

I
I
I
I
I
I

p
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Tab1e 4-3. Field Wind Directions and potential Upwind
Sources During Sampling periods at Sample
Stations Within Proposed Housing
Areas L and 2

Date
Samplea
Station

windb
Direction

Upwindc
Source

e /2 /87

e /8 /87

e /L8 /87

e / 2 / 8 7

e /8 /87

e /L8 /87

Ld ssw
ssw
w
w

Landf i l l
Landf i l I
(O f f -Base )
(Of f -Base)

(of f -Base)
LandfiI l
(Of f -Base)
(o f f -Base )

Landfi l l
Landf i l l
( o f f -base )
(o f f -base )

(o f f -Base )
(o f f -Base )
(o f f -Base )
(O f f -Base )

(of f -Base)
Landf i l I
(Of f -Base)
(O f f -Base )

(o f f -base )
(o f f -base )
(Of f -base)
(O f f -base )

L

I
I
I
I

NE
ssw
NW
NW

sw
sw

wsw
wsw

wNw
wNw
wNw
wNw

NE
S

wNw
NW

sw
sw
sw
SW

2 e

I
I
I
I
I
t

p
I

a
b

c
d

Sample station locations are presented on plate 2-L.
Wind directions are two hour averages for the eight
hour sanpling period at each station.
Sources are as descr ibed in  Sect ion 3.1.
No air samples were collected on this date because of
pump fai lure; Station 2 was resampled on 9/Lg/e7.
No air samples hrere collected on this date because of
two prevsious successful col lections.
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!r
station 2 were prinariry out of the west-northwest. The
difference observed is rikely due to the influence of
local topography.

A potential HpA source for the release of air
contarninants that could be transported to proposed

Housing Area t- is the rndustriar Landfi l t  (see Table 4-
2). other potential sources located off-base may also
ptay a role in the air guali ty at proposed Housing Area
1-- characterization of these sources is beyond the
present scope of work, however, the rndustrial Landfi lr
is thought to present the greatest potentiar source of
chemicals adjacent to Housing Area j-.

sampling station L was exposed to winds emanating from
the direction of the rndustrial Landfi l l  approximatery
40 percent of the total 24-hour sampling period.
sanpling station 2 was rocated downwind from the
rndustrial Landfi l l  approximately L0 percent of the
total sanpring period. Both sampring stations were
downwind from the southeastern residential area of the
Bay view Hunters point conmunity and potential off-base
sources for the balance of the sarnpring periods.

4 .L .2 .2  P ronosed  Hous inc r  A rea  2

The location of Sanpling Stations 3 through LO,
respective sampling methodology, and wind condit ions are
not described in this report because this information
does not pertain to proposed Housing Areas l- and 2.
sampling stations Lt- and 12 were located within proposed

Housing Area 2 (see prate 2-1) .  sampr ing s tat ion lL  was
rocated at the stop sign at the corner of rnnes Avenue
and coleman street. Air sampling pumps were aff ixed to
the stop sign at an adurt breathing zone approximately

4 - 4
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f ive feet above ground level using metal l ic wire.
sanpling station L2 was located at the corner of Jerrold
Avenue and Coleman Street. Air sampling purnps at
station 12 were aff ixed to wooden poles at approximately

five feet above ground level.

Winds at both stations blew out of the northwest more

than 50 percent of the t ime during the total 24-hour

sampling period (see Table 4-41 . Sarnpling Station Lj.
was subjected to winds blowing frorn the direction of the
unnumbered Triple A site located adjacent to the Main
Gate for half of one sanpling period, and to winds from
the direction of the off-base residential community

during the balance of the total sampling period.

Sanpling Station L2 was downwind frorn the off-base

residential community for two fuII sampling periods and
subjected to winds from the direction of the Tank Farm
and the Pickl ing and Plating Yard for approxinately four
hours of sarnpling on September 18, L997.

4 . L . 2 . 3  f n d u s t r i a l  L a n d f i l l

Two sampling stat, ions were posit ioned on the fndustrial

Landfi l l  in order to provide some quantif ication of any
toxic air emissions being generated from the landfif l
(see Plate 2-1,  for  locat ions) .  The f i rs t  o f  these

stat ions,  L l ,  was located on a ra ised f i l f  area

approxirnately 630 feet from the east gate along the
access road to  the landf i l l .  The second stat ion,  L2,

was located approx imate ly  720 feet  west-southwest  of  L t .

Sanpling Station L2 was located on the lower original

1evel of the Industrial Landfi l l ,  whereas Ll_ was 1ocated

approximately L5 feet higher on a raised cover of

earthen f i l l .  Air sarnpling punps at both stations were
fixed to wooden poles in order to elevate thern to

I
I
t
I
' l

I

p
I
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Table 4-4. Field Wind Directions and Potential Upwind

Sources During Sanpling Periods at Samp1e
Stations Within Proposed Housing Area 2

Date
Samplea
Station

winab
Direction

Upwindc
Source

1l_

l_1

t 2

I
I
I
I
t
I

e /  4 /87

e/ro/87

e /4 /87

e/Lo /e7 r zd

e/L8 /e7

NW
NW
wNw
wNw

NW
NW
NW
NW

w
NW
wNw
w

wNw
wNw
wNw
wNw

(o f f -base )
(of f -base)
Tr ip le  A s i te
Tr ip le  A s i te

(of f -base)
(Of f -base)
(of f -base)
(of f -base)

(o f f -Base )
(O f f -Base )
(o f f -Base )
(o f f -Base )

(of f -Base)
(Of f -Base)
(of f -Base)
(o f f -Base )

Tank Farm
Pick l ing &
Plate Yard
Off -Base

L2 calm
ENE
ESE

wNw
I
, l
I
I
-l

I

a
b

c
d

Sarnple station locations are presented on Plate Z-L.
Wind directions are two hour averages for the eight
hour sanpling period at each station.
Sources are as described in Section 3-L.
No air sample was collected on this date due to
pump fai lure; Station L2 was resampled on 9/L8/87.

p
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approximately adult breathing levels (approximately f i-ve

feet above ground level).

Winds at the two sarnpling stations on the fndustrial

Landfill were predominately out of the west on both days

sampled (See lab le 4-5) .  At  Sanpl ing Stat ion LL,  winds

blew in the same direction for the duration of each

sampling period, whereas, wind direction at Sarnpling

Stat, ion L2 showed some variat ion within the western half

of the compass.

4 . L . 2 .  4  C o n t r o l  S t a t i o n

A Control Station was established off-base for the

collection of a background, off-site, ambient air

sample. A number of industrial sources as well as two

freeways which carry a heavy volume of vehicular

traff ic, and an oi l-f ired power plant exist upwind from

the HPA.

The Control Station was located on Hunters point

Boulevard at the guard.rai l  adjacent to a bi l lboard owned

by Patr ick Bi l lboard Company (see Plate 2-1) .  This

location is on the bend in the road south of the power

plant. The Control Station is located northwest of

Proposed Housing Areas L and 2 and therefore was
generally upwind from the proposed housing areas.

Winds at the Control Station blew consistently out of

the northwest for each of the three sarnpling periods

(see Tab1e 4-6) .  Ern iss ion character is t ics  of  ind iv idual

industries in the India Basin Industrial park were not

examined. The prirnary potential sources upwind of the

Control Station were the India Basin Industrial park and

automobile exhaust from traff ic to and from the HpA.

I
I
I
I
I
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I
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T a b 1 e  4 - 5 . Field Wind Directions and Potential

Sources During Sarnpling Periods at
Stations Within Industrial Landfi l l

Upwind
Sample

Samplea
Station

Irindb
Direction

Upwindc
Source

!{NW
wNw
wNw
wNw

w
w
lf
w

wNw
wNw
w
w

s

WNW
NW

I
I
I
I
I
I

e/  2/  87

e /8 /87

e /2 /87

e /8 /87

Lt-

L2

L2

Landf i l l
Landf i l l
Landf i l l
Landf i l l

Landf i l l
Landf i l l
Landf i l l
Landf i I l

( o f f -base )
(Of f -base)
(Of f -base)
(Of f -base)

Landf i l l
(bav)

Landf i l l
( bav )

(o f f -base )
(of f -base)

ssw

I
t
I
I

' l

I

a
b

Sample station locations are presented on
Wind directions are two hour averages for
hour sampling period at each station.
Sources are as descr ibed in Sect ion 3.L.

Plate 2-L.
the eight



Table 4-6. Field Wind Directions and potential Upwind
Sources During Sanpling periods at Sample
Stations Within the proposed Housing
Areas L and 2

Date
Samplea
Station

windb
Direction

Upwindc
Source

I
I
l

e /  4 /87

e / L o / 8 7

e / t8 /87

c

wNw

wNw

wNw

wsw

wNw

NW

India Basin,
Industrial
S i tes
India Basin,
Industrial
S i tes
fndia Basin,
Of f -base
Residences
India Basin,
Of f -base
Residences

India Basin,
Off-base
Residences
India Basin,
Of f -base
Residences
India Basin,
Of f -base
Residences
fndia Basin,
Of f -Base
Residences

India Basin,
Of f -Base
Residences
India Basin,
Of f -base
Residences
fndia Basin,
Off-Base
Residences
India Basin,
Industria]
Si tes

c

I
t,
t
I
I
I

a
b

Sample station locations
Wind directions are two
hour sampling period at
Sources are as described

are presented on Plate 2-J,.
hour averag:es for the eight
each stat ion.

i n  Sec t i on  3 -L .

I
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Winds did not blow power plant emissions towards the

Control SLation during the sampling period.

4.L.3 air sanpling Dlethod.ology

The anbient air was sarnpled for chemicals at the five

locat ions descr ibed in  Sect ion 4.L.L on two separate

occasions during the weeks of September 2 to September

18,  L987.  a i r  samples at  the Contro l  Stat ion were

collected on three separate occasions. The sampling

period was eight hours per day.

The analysis of the ambient air samples collected

included volati le organic compounds (VOCs), extractable

semivolatile acid and base/neutral organic compounds

(SOCs), part iculate metals, and asbestos. The sampling

media and procedures used for the air sample collection

are.descr ibed below.

4.  1- .  3 .  L  Volat i le  Organic  Comgounds

The sampling of volati le organic compounds (VOCs) was

accomplished using low-flow air sampling pumps. The
pumps were manufactured by Mine Safety Appliances,

Gil l ian, SKC, and DuPont and vrere calibrated at 5OO

nil l i l i ters per minute using an SKC rotameter

calibrator, as prescribed by the National Insti tute of

Occupational Safety and Health (NIOSH) Manual of

Analytical Methods (NIOSH, L984). Pumps were init ial ly

calibrated on the premises of ATT, and again at each of

the sampling locations. Flow rates were measured. every

two hours using the rotameter during the prescribed

eight.-hour sampling period to verify a constant f low

rate. A f inal measurement was taken just prior to

disconnecting the sampling apparatus at the end of the

I
t
I
I

I
T
I
I
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I
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sanpling period. Flow rates found to vary more than tO

percent from the prescribed flow rate were adjusted to

the proper flow rate. In some cases, pumps srere found

to deliver insuff icient f low rates or stopped

functioning altogether. Samples collected from pumps

which malfunctioned at some point during the sarnple

collection period were discarded and the sampling was

repeated.

SKC Tenax sorbent tubes were used for the selective

sampling of VOCs in the arnbient air. Tenax sorbent air

sample tubes are a NfOSH and Occupational Safety and

Health Association (OSHA) approved method for sampling

VOCs. Tenax is a special ized sorbent rnedia sealed in a

glass tube. Two layers of the sorbent, separated by

foam part i t ions, are packed in the glass tube to ensure

uniforrn pressure drop through the tube.

Sampling hras accomplished by breaking the grlass tips of

the tubes and attaching them to Tygon tubing secured to

the air sanpling pumps. The sample flow rate was

approximately 5OO mil l i l i ters per minute for the

prescribed period of eight hours. At the end of the

eight hour period, the tubes were capped with plastic

caps which rrere sealed with Teflon tape. Each tube was

labeled appropriately, sealed in a Zip-Ioc bag and

placed on ice before being dispatched for analysis to

Data Chem Laboratories located in SaIt Lake City, Utah.

Data Chern Laboratories is NfOSH cert i f ied for the

analysJ.s of air samples for occupational exposure. The

samples were accompanied by proper chain of custody

documentation.

Contarninants in air samples were identified and
quantified using gas chromatography/rnass spectrometry

4 - 8



1

b
(cClMS) instrumentation.
process used by Data Chem

Appendix C.

Q =

P c =

P s =
mr c -

mr S -

The sorbent tube extraction
Laboratories is described in

I
I
I
I
I
t

Actual air chemical concentrations were calculated by
dividing the mass of each individual chemical by the

adjusted volume of air sampled. Volumes of air sampled

were determined as a product of the flow rate and the

sample period, and were adjusted for temperature and
pressure using the NIOSH formula:

V  (Cor rec ted  vo lume,  L )  =  e ( t )  (pc  Ts /p=  T " )O-5

where: indicated f low rate (L/rnin)

sampling t irne (min)

pressure during calibration of sarnpling

pump (kPa or other pressure units)

pressure of air sampled (same units as ps)

ternperature during calibration of sanpling

punp (degrees Kelvin)

temperature of the air sampled

(degrees Kelvin)I
t
I
t
t
I

Laboratory reports including a descript,ion of analytical
methods and a l ist of chemicals with detection l imits
and measured concentrations are presented in Appendix C.

4 .L .3 .2  Semivo la t i l e  Orc ran i c  Compounds

The sampling of senivolati le organic compounds (SOCs)

was acconplished using the same array of sarnpling pumps

described for the VOCs. The media for the selective

collection of SOCs was SKC XAD-2 sorbent tubes. XAD-2
tubes are used in the same manner that Tenax tubes are

I
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h used. xAD-2 is the sKC trade name for a porous aromatic
polyner which is optinal for adsorption of SOCs.

The sarnpling punps were calibrated on the premises of
ATT and again at each sarnpling location. The sanpling
frow rate using xAD-2 sorbent tubes was 500 rnir l i l i ters
per rninute for an eight-hour sampling period. The
sample flow rates were checked every two hours using a
rotameter cal ibrator. The same criteria for adjusting
pumps and abandoning sample runs used for the Tenax
tubes were applied again with the XAD-2 tubes. At the
end of the eight-hour sampling period, the XAD-2 tubes
were capped and seaLed with Teflon tape, labeled
appropriately, sealed in Zip-Ioc bags, and packed in ice
for dispatch to Data Chen Laboratories for analysis.

The samples were accompanied by proper chain of custody
documentation.

chemicals in air sampres were identif ied and quantif ied

using cc/y$. Air chemical concentrations were
calculated using the same methods described in the
previous section. Laboratory reports including
raboratory methodology, chemicar quantit ies detected,
and the detection l irnits are presented in Appendix C.

4 .  1- .  3 .  3  Heavy Meta ls

The anbient air was sarnpled for the L7 heavy metals
l isted in Cali fornia Adrninistrative Code (CAC), Tit le
22, Section 66699, using high-f low air sampling pumps

and 37 n i l l ineter  mixed ce l lu lose ester  f i l ters  (McEr) .
The MCEFs were coupled with pure cellulose support pads
and housed in clear polystyrene f irter cassette branks,
attached to Tygon tubing with nylon adapters. cassettes
were loaded with McEFs and support pads using stainless

I
I
I
I
t
I

I
I
I
I
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I

I
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steer forceps to avoid inadvertent contamination of the
sanpling media. Cassette sealing bands were used to
secure the cassettes during handling and sampling. The
pumps were operated at a sampling rate of two liters per

ninute for the prescribed eight-hour sarnpling period.

At the end of the eight-hour sarnpling period, the
cassette port openings were closed using the plastic

caps provided by the manufacturer, appropriately

Iabeled,  sealed in  Z ip- loc bags,  and p laced on ice for
shiprnent to Data Chem Laboratories for analysis. The
samples were accompanied by proper chain of cust,ody
documentation.

Heavy metals were analyzed using Inductively-Coupled

Argon Plasma Emission (ICAP) instrumentation.

Laboratory procedures, detection l imits, and chemical
quantit ies detected are presented in Appendix C.

4 . L . 3  . 4  A s b e s t o s

The collection of airborne asbestos f ibers was

accomplished using high f low air punps and MCEFs. The
NrosH protocol for the collection of asbestos f ibers was
followed which included a sampling flow rate of two
li ters per minute for a sampling period of eight hours.
Fi l ter cassettes were loaded with 32 rnir l imeter MCEFs
and pure cellulose support pads using stainless steel

forceps. The cassettes hrere then sealed with cassette

sealing bands. Tygon tubing was used to attach the

Ioaded cassette to the sarnpling punp.

Upon conpletion of the eight-hour sampling period and
the determination of f inar f low measurements, the f i l ter

I
I
I
I
I
I
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cassettes were removed from the pumps and closed with
plastic caps. The f i l ter cassettes were labeled

appropriately and sealed in plastic bags. Samples were

not placed on ice, but rather kept, in a cool dry

environment to avoid contamination frorn bacteria present

in moist environments.

Samples accompanied by proper chain of custody

documentation, were dispatehed to TMA/Norcal

Laboratories located in Richnond, Cali fornia, fot

analysis using Transmission Electron Microscopy (TEM).

TEU was chosen over polarized l ight microscopy analysis

because of i ts superior abil i ty to guantify and classify

individual asbestos f ibers present on the f i l ters.

Laboratory reports including laboratory procedures,

detection l inits, and analyt ical results are presented

in Appendix C.

4 ,  L . 3 . 5  B l a n k s

Field Blanks were prepared with each sarnpling media used

for the collection of air samples. The sorbent tube

field blanks were prepared for analysis by breaking off

the glass tips of a sorbent tube, immediately capping

the ends of the tube and sealing the caps with Teflon

tape. The MCEF blanks were prepared for analysis by
placingr a MCEF into a cassette which was then capped and

sealed. No f ietd blanks were ever attached to sarnpling
pumps. The field blanks $rere transported, together with

the actual col lected samples to the analyt ical

laboratory.for analysis, accompanied by proper chain of

custody documentation.

I
I
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4 . L . 4 Verif ication of Collection of Representative

Samples

Air sarnplingr stations were strategical ly located with

the objective of best representing average condit ions

affecting airborne contaminant emission and transport.

Necessari ly, the question of whether representation of

average meteorological conditions was adeguate can only

be exarnined after samples have been collected. As

discussed above, i t  is believed that the days

on which samples were obtained are indeed representative

of average meteorological condit ions.

Other factors contributing to the emission of airborne

contaminants from sources of contamination include dry
par t ic le  s ize d is t r ibut ion of  exposed soi l ,  so i l

moisture levels, surface vegetation, and ambient

temperatures. HPA sites, such as the Industrial

Landfi l l ,  are expected to have a substantial fraction of

surface part icles of a size that can be easily wind

eroded. Due to the lack of rain from Apri l  to

September, L987, the surface soil  moisture content was

Iow. In addit ion sparse vegetation cover over a

najority of the landfi l l  would increase the potential

transport of airborne contaminants. conseguently, the

set of meterological and soil  condit ions encountered at

HPA Proposed Housing Areas L and 2 were reasonably

representative of approximate worst-case ernission

condit ions.

4.2 SOIL SAITPIJNG TN\IESTIGATTONS

Soil sarnpling and analysis was performed under the

direction of Harding Lawson Associates (HLA). The

I
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results of the investigation ! 'rere provided to ATT. Soil

sarnpling investigations are described. below.

4 .2 .L  F ie ld  Sanp l i ng

Subsurface condit ions were explored by dri l l ing t-7 soi l

borings (Borings H-L through H-L7) using a truck-mounted

eight inch diameter hollow-stem auger dri l l  r ig, with

the exception of soi l  Boring H-7 which was dri l led using

hand auguring methods. The boring locations shown on

Plates 2-2 and Plate 2-3 were selected to provide,

within the l imits of eguipment, access, a general

screening of near-surface chemical condit ions in

Proposed Housing Areas l- and 2. The total depth of the

hol low-stem auger  bor ings ranged f rom 4.5 to  35.0 feet

below ground surface. Boring H-7 was hand-sampled

because the site was inaccessible to a dri l l  r ig.

Bor ings H-3,  H-6,  H-LL,  and H-14 were dr i l led to  depths

of approximately 20 feet in an attempt to sample
groundwater as well as soil. Because no groundwater was

encountered in these four borings, Boring H-12 was

dri l led to a depth of 35 feet at a lower elevation west

of Proposed Housing Area 2. Groundwater was not

encountered at the lower elevation, consequently no
groundwater sample was collected.

The borings were logged by an HLA field geologist

according to the Unif ied SoiI Classif ication System.

Soil and rock sanples were collected using a spl i t-

barrel sampler driven into undisturbed soil ahead of an

auger with a L40-pound hammer. Sanples to be subrnitted

for chemical analysis were collected using the spli t-

barrel sampler l ined with six inch long stainless steel

tubes. Brass tubes were used to col lect samples for

l i tho logic  logging.  In  Bor ing H-7,  one so i l  sample was

4 - L 4
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collected by removing the surface soil  to a depth of 0.3

feet and placing it  in a stainless steel tube. This

sample was submitted for asbestos analysis. A second

sample was collected from below the f irst sample by

hammering a stainless steel tube into the ground and

rernoving the tube by excavating the surrounding soil.

Foil- l ined plastic caps were used to seal the ends of

the sample tubes submitted for analysis. FoiI was not

used when sealing the samples for asbestos analysis.

All  sampling tubes were labeled and the ends sealed with

tape.

Soi l  samples to  be analyzed for  meta ls ,  VOCs,  SOCs,  and

PCBs were stored on ice for same day d.elivery to the

laboratory. Samples obtained for asbestos analysis were

not stored on ice and were subnitted to the laboratory

at the completion of the f ield program. Cornpleted chain

of custody documentation accompanied al l  samples. The

sample nurnbering system consisted of the prefix .t17tl

(year) fol lowed by the boring number, and sample depth

in feet  ( for  example,  8710-5.0 is  Bor ing H- i -O col lected

a t  a  d e p t h  o f  5 . 0  f e e t ) .

The augers were steam-cleaned prior to use at the site

and between borings. Between sample runs, sampling

eguipment was steam-cleaned or washed with Alconox

(a non-phosphate detergent) and rinsed with clean tap

water. AII borings were grouted with neat cement and

bentonite to within approximately one foot of ground

surface. The upper foot of each boring was backfi l led

with native material.  Soil  cutt ings generated during

dri l l ing were enclosed in plastic sheeting adjacent to

the boring. The cutt ings hrere left on-site, pending the

results of the chemical analysis to determine their

status for disposal.
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4.2.2 Chenical Analysis of Soil Samples

Because of the relatively thin soi l  profi le observed in
Proposed Housing Areas 1- and 2, analyt ical testing was

Iirnited to near-surface soil  samples. Sarnples of the

underlying bedrock were not analyzed. Chemical analysis

of the soil  samples was performed by Curtis & Tompkins,

Ltd. of San Francisco, a laboratory cert, i f ied by the

U.S.  Navy and the State of  Cal i forn ia for  hazardous

waste analyses. The soil  samples were analyzed

according to EPA Test Method 8240 for VOCs, EpA Test

Method 8270 for SOCs, atomic absorption spectro-

photometry for metals, and EPA Test Method 8O8O for

PCBs. Polarized-l ight rnicroscopic analysis for asbestos

was perforrned by TMA//Norcal Laboratories of Richnond,

Cal i forn ia.

HLArs report entit led rrsubsurface Investigations,

Proposed Housing Areas J. and 2, Ex-Hunters point Naval

Shipyard, San Francisco, Cali forniatr is presented in

Appendix A. The HLA report includes the laboratory

reports, descript ions of analyt ical rnethods, quali ty

assurance information, and a l ist of chemicals with

detection l imits and measured concentrations.

I
I
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;I rhe analytical results of air and soir samptes coltected
I at  HpA 

" la"= 
are presented in sect ions 5.r-  and s.2,

I 

respectively.

5.1 AIR SAITIPLING RESULTS

I
The analyt ical results of air sample analyses are
presented in this Section.

5-1-1 Airborne chenicals at the rndustrial randfirl

Five volati le organic chemicars, three semivorati le
organic chernicals, two metals, and asbestos f ibers were
identif ied in air samples collected. at the rndustrial
Landfi l l .  Volati le organic chemicals were found
consistently in air samples collected at the two
sarnpling stations in the rndustrial Landfir l  area.
sernivolati le organic chemicals were not detected in
samples collected on Septernber 2, L9g7 at either
sanpling station, but were found in sampres corlected. on
september 8, L997. The concentrations of chemicals in
air samples collected are presented in Table 5-l_.
Xylenes were found at the greatest concentration of the
volati le organic compounds detected at 2.l_8 x l_O-3
nil l igrams per cubic meter (mglm3). Diethyrbenzene
isomers were found at the highest measured level (9.40 x
1o-3 rng,/n3) of al l  airborne chemicals. Iron and
aluminum were the only metals detected in air samples
and they hrere each found on only one occasion. Asbestos
fibers were present and measured in a singre sample, dt
approximately t x t-O-2 f ibers/cubic centimeter
( f ibers/cm3).  Because an a i r  sample was not ,  co l lected
immediatery upwind from the rndustriar Landfi lr ,  the

I
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Table 5-1. Concentrations of Chenical Substances

Detected in Air Samples Collected at the
Industrial Landfi l l

Chemical
Sanpling
Date

Concentration (ngln3)
Station L]. Station L2

x
nd

x
x

x
x

x
x

x
x

I
I
I
I
I
I

nd
x

nd
x

nd
x

t
I
I

Volatile Organic
Conpounds

dichloromethane

ethylbenzene

tetrachloroethene

toluene

xylenes

Semivolatile organic
Conpounds

diethylbenzene
isorners

tr iethylbenzene

unident i f ied
phthalate

ltetals

aluminum

iron

Asbestos

chrysoti le f ibers

e /  02 /87
e /  08 /e7

e /02 /87
e /  o8 /87

e /02 /87
e /08 /87

e / 0 2 / 8 7
e /08 /e7

e / 0 2 / 8 7
e /08 /87

e / 0 2 / 8 7
e /  08 /87

e /02 /87
e /  08 /87

e /02 /e7
e/  08/87

e /02 /87
e /  08 /87

e /02 /87
e /o8 /87

e /02 /87

e /08 /87

2 . 2 0

2 . 0 5
2 . 8 5

6 . 5 6
4 . 8 7

8 . 2 7
5 . 4 8

L . 0 2
L . 4 3

Lo-4

Lo-4
l -o-4

10 -5
1o-4

1 o - 4
1.0-4

Lo -3
10-3

9  . 4 0

6 . 8 2

5 .  6 8

L o - 3

1o-4

l-o-4

4 . 3 9  x  L 0 - 4
nd

4 . O 9  x  L O - 4
2 . g O  x  l - O - 4

L . 2 4  x  1 o - 4
1 . 8 6  x  1 - o - 4

L . 7 3  x  L o - 3
5 . 5 8  x  L O - 4

2 .  L 8  x  t o - 3
L . 2 6  x  1 O - 3

8 . 9 4

5 .  5 9

5 . 8 L

1 0 - 3

t-o-4

1 o - 4

8 . 9 9 t -o-4

nd
x

nd
x

nd
x

nd
9 . 1 , L  x

nd
nd

1,0-3

L . 2 5  x  t o - 2
fibers/cm3

nd

nd
nd

x
nd

nd

nd

I
, l

I

fr
I

nd - not detected at
instrumentation

the detection l inits of the analyt ical
used
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source of chemical contaminants detected in the air may
not necessari ly be attr ibuted solely to chernical

contamination present at the Industrial Landfi l l  si te.

5.L.2 Airborne Chemicals at Proposed Housing Area L

seven volati le organic compounds and three semivolati le

organic compounds were detected in air sampres colrected

at Proposed Housing Area t-. Volati le chemicals were

found in samples from both sampling stations.

Semivolati le chemicals were detected in two samples

collected frorn Sarnpling Station L. No part iculate

metals or asbestos f ibers were detected. The

concentrations of organic chernicals identif ied in air

samples from Proposed Housing Area 1 are shown in Table

5-2. Again, xylene was the volati le compound found at
the highest leve1 (7.66 x tO-4 rng./m3) and

diethylbenzene isomers represented the highest detected

concentrat ion (9.29 x  1,0-3 rng, /n3)  of  a  semivolat i le

organic compound. However, xylene at the Control

Station was detected at a concentration of l_.3 t irnes the

concentration at the proposed housing site. The

detection of xylene at a higher concentration at the

Control Station would indicate that off-site sources

exist which contribute xylene to the arnbient air and

that it may be irnpossible to identify xylene any single

on-site source of this contaminant. fn addit ion,

diethylbenzene was detected in the field travel blank

which would suggest laboratory cross-contamination or

the presence of contaminants in the sanpling tubes as
supptied by the rnanufacturer. In this event, the data

for the actual sample is either considered invalid or

the concentration observed in the f ield blank is

subtracted from the concentration observed for the

I
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Tabre 5-2. concentrations of chemical substances

Detected in Air Sanples Collected atproposed Housing Area 1

Chemical
Sanpling
Date

Concentration
Station I

)
Station

nd
x

nd
nd

ns
nd

t
I
I
I
I
I

nd
ns

x

nd
ns
nd

nd
ns
nd

nd
nd

nd
nd

NS

nd

nd
x

nd

nd
x

ns

nd
x

ns

nd
nd

nd
nd

5 .  L 5

I
I
I
I
I

Volatile Organic
Conpounds

2-butanone

trichloro f luoromethane

dichloromethane

ethylbenzene

tetrachloroethene

toluene

xylenes

Semivolatile Organic
Conpounds
diethylbenzene isomers

e /02 /87
e/ 1,8/ 87

e /Le /87
e /  02 /87

e /02 /87
e /L8 /87

e /02 /87
s / t8 /87

e /02 /87
e/L8/87

e /02 /87
e /L8 /87

e/  02/87
s /18 /87

s /02 /87
s /08 /87
e /L8 /87

e /02 /87
e/  08/  87
e /L8 /87

e /  02 /87
e / 0 8 / 8 7
s /L8 /87

e/02/87
e /08 /87

e /02 /87
e /08 /87

7 . 3 7  x
ns

ns
3 . O 7  x

ns
9 . 5 3  x

ns
5 . L 0  x

ns
4 . 4 0  x

4 . 2 3 10-4

2.  o6 x  J-O-4
nd

L . g 2  x  l - 0 - 4
L . 8 8  x  L O - 4

L . 8 4  x  L 0 - 4
1 " . 2 O  x  L O - 4

5 . 5 2  x  L A - 4
4 . 5 2  x  L 0 - 4

7 . 6 6  x  l - 0 - 4
7 . 5 0  x  l - O - 4

L . 9 7 t -o-3

L o - 5

10-4

10-5

1 o - 5

l -o-4

tr iethylbenzene

unidentif ied phthlate

lletals

Asbestos

9 . 2 8 Lo-3

1 0 - 4

5 . 8 8 l -o-4

I

p
I

nd - not detected at the detection l inits of the analyticaT
instrumentation used

ns - no sample collected due to purnp fai lure



I
I
I

I

:o
t

I
I
I

p

actual samples, reducing the value detected in the
actual sample to a lower concentration.

5.1.3 Airborne Chemicals at proposed Housing Area 2

Five volati le organic compounds, three semivoratire
organic compounds, and aluminum were det,ected in air
samples collected from proposed Housing Area 2. The
chemicar data is presented in Table 5-3. Xyrenes and
diethylbenzene isomers were the compounds frorn the
volati le and senivorati le organic groups measured in the
highest  concentrat ions,  5 .98 x  10-4 mg/m3 and 1.Og x
Lo-2 mg/rn3, respectively. Alurninum was the only metal
detected (1.01 x 1o-2 mg/m3) and no asbestos f ibers were
found in air sampres. sini larly for proposed Housing
Area 2, xylene was detected at concentrations less than
the control station and diethylbenzene was found in the
f ie ld  sample b lank.  Again,  th is  is  ind icat ive of  a
naturarly occurring xylene concentration in the ambient
air (as a result of various off-site sources) and that
the sample may contain laboratory cross-contamination or
contaminants from the manufacturingf process which make
it dif f icult to evaluate the actuar xylene concentration
present in the sarnple col lected.

5.1-.4 Airborne Chemicals at the Control Station

and in the Field Blanks

Five volati le organic chemicals, three semivorati le
organic chenicals, and iron $rere identif ied in air
sanples collected from the Control Station. Of the
organic chemicals detected, xylenes and diethyrbenzene
isomers were found in the highest concentrations, L.l-0 x
1o-3 rng,/rn3 and 9.38 x 1o-3 mg/m3, respectively (Tab1e
5-4)  .  I ron was the only  meta l  detected (9.2L x  LO-4

I
I
I
I
I
I

I
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!r Table 5-3. Concentrations of Chemical Substances Detected in
Air Sarnples Co1lected at Proposed Housing Area 2

I 
- 

chemicat
Sampl.ing Concentration (mg/m3l
Date Station 11 Station l-2

Volatile Organic
CompoundS

I dichloromethane 9/04/87r
t  e /Lo /87

e /L8 /e7

e/  04/87
e  /Lo /87
e /L8 /87

f  te t rachloroethene g/O4/87
e/La /87
e/L8 /e7

nd
nd
ns

nd
nd
ns

nd
nd
ns

I ethylbenzene

I

p

nd
ns

2 . O 5  x  t O - 4

nd
N S

9 . 5 3  x  1 O - 5

nd
NS

6 . L 0  x  L O - s
I totuene

I
xylenes nd

N S

6 . 6 7  x  L 0 - 4e /L8 /87

I Semivolatile Organic

I 
Compounds

diethy lbenzene isomers g/O4/87 6.74 x  L0- l  L .Og x 1-O-?

I  

-  
s ' / L o ' / 8 7  L . 4 2  x  1 0 - 3  7 . 0 6  x  l - o - 3

t r i e thy lbenzene  g /O4 /87  3 .64  x  t -0 -4  6 .99  x  LO-4
9/Lo/87 nd nd

t
un iden t i f i ed  ph tha la te  9 /A4 /87  4 .O4  x  1o -4  6 .34  x  LO-4

I  
/Lo/e l

I uelat_s

I  a luminum g/O4/87 1.0L x  LO-2 nd
I  e /Lo/e1 nd nd

I Asbestos 9/04/87 nd nd

I  
e/Lo/87 nd nd

s / o 4 / e 7  3 . 8 7  x  1 O - 1  2 . 3 L  x  1 0 - 4
s / L o ' / 8 7  3 . 3 9  x  t 0 - 4  n s
9 / 1 , 8 / 8 7  n s  4 . 4 O  x  L O - 4

g / o 4 / 8 7  s . s e  x  L 0 - 4
9 / t o / 8 7  5 . 8 8  x  t O - 4

nd - not detected at the detection l imits of the analyt ical
instrumentation used

ns - not sampled due to punp failure

I



Table 5-4. Concentrations of Chernical Substances Detected in
Air Sarnples Collected at the Control Station

Chemical
Sampling
Date

Concentration (mg/n3)
Control Station

I

:t
I

I
I
I
I

nd
x

x
x

nd
x

x
x

x
x

I
I

e/Lo /87
e/L8 /87

e/Lo /87
e/ L8/e7

e/Lo /87
e/ t8 /87

e/Lo /87
e/L8 /87

e/Lo /87
e/L8 /87

2  . 4 4

L . 7  0
r _ . 9 1 -

6 .  L 0

5 . 8 7
7  . 6 9

L .  1 -0
l_ .  05

L o - 4

L O - 4
t  o -4

l-o-5

1o-4
1o-4

1 o - 3
1 0 - 3

I
I

Volatile Organic
Compounds

dichloromethane

ethylbenzene

tetrachloroethene

toluene

xylenes

Semivolatile Orgranic
Conpounds

diethylbenzene isoners

tr iethylbenzene

unidentif  ied phthalate

tletals

iron

Asbestos

e/Lo /87
e/  04 /87

9/ 1,O/ 87

e/Lo /87

e/04 /87
e/o8/87
e / L o / 8 7  e . 2 L

e/oe /87

2 . 2 O  x  t o - 3
9 . 3 8  x  L o - 3

5 . 1 7  x  t O - 4

5 . 3 8  x  1 0 - 4

1 o - 4

t
I
' l

I

nd
nd

x

nd

nd - not detected at
instrurnentation

the detection
used

I in i ts  o f  the analy t ica l

p
I
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mq/m3) and no asbestos f ibers hrere found in air samples.

The concentration of xylene found in the upwind Control

Station is greater than that found in Proposed Housing

Area 1 and 2.

Field Blank Tenax tubes, XAD-2 tubes, and MCEFs vrere

analyzed for volati le organic compounds, sernivolati le

organic cornpounds, and metals, and a f ield blank MCEF

was analyzed for asbestos. A f ield blank sample is a

collection tube or f i l ter apparatus mornentari ly opened

to air in the f ield and then sealed and transported as

other samples. The f ield blank does not receive air

from ttre sampling pump. Two volatile organic compounds

(dichloromethane and tr ichlorofl-uoromethane) and one

semivolati le organic compound (diethylbenzene) were

detected in the f ield blanks (Tabte 5-5) which rnay be

indicative of laboratory cross-contamination or

combination from the manufacturing process and not

representative of the actual concentration present in

the sample collected. Dichloromethane was found in

similar concentrations at Proposed Housing Areas l-

and 2. Trichlorofluoromethane was also found at

Proposed Housing Area L and diethylbenzene was found in

a l l  samples co l lected.

5.1,.5 Analysis of Air Chenical Data

Maximum chernical concentrations measured in air samples

collected from the Industrial Landfi l l ,  Proposed Housing

Areas 1- and 2, and the Control Station are compared in

Table 5-6. There is a dist inct similari ty in types and

concentrations of organic chernicals in the air at these

locations. Only 2-butanone and tr ichlorofluoromethane

were found at only one location, Proposed Housing

Area L. Trichlorofluoromethane was detected in the

t
I
I
I
, l

I

p
t

5-4



Table 5-5. Concentration of Chemical Substances
Detected in Air Sample Field Blanks

t
t
I
I^r.

--
I
l!

I
t
I

Chemica]-
Concentration

SampIe
(uglsanple) a
Blank

Volatile Organic
Compounds

dichlorornethane
tr i chl oro f luoromethane

Semivolatile Organic
Compounds

diethylbenzene isorners

0 . 3
0 . 1

t
I
I

7 . O

a - a f ield blank is exposed to the air but no air is purnped
through the collection apparatus

t
I
t
I

. l
I
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Table 5-6. @qnrison of l[axiJmm aincorne conoentration Data for t]re lrdustria] Iardfitl, Proposed
Housirg Aneas I, 2, ard tlre Contrpl Station

f J Io ;

Ctmicafs Irdskial lanffi-Ll
ffiiaticr

Ihrsfury Af,€a 1
@N,
hsing A@ 2 ffiril- Statisr

Volati-le olqalric
ooryorrrns

2-hrtarpne

dictrlor"cnethane

etlrylbenzene

teb:adfloroet]rene

toluere

trictrlorcf h:oruretlrane

>q[enes

Saivolatite
Oqnnic OcqtqrOs

dietlrylbenzene isqrers

triettrylbenzene

unidentif ied phthalate

frpryrnc Ocqnrns

ahminr-un
ir"on

Adcesfc

rd

4.4 x 1-0-4

4.1- x LO-4

4.9 x 1-o-4

1.7 x 10-3

rd

2.2 x Lo-3

9.0 x l-0-3

6.8 x L0-4

5.8 x L0-4

9.1- x LO-3
9.0 x L0-4

L.25 x Io-2
fi-ber:s/cn3

4.2 x Lo-4

3.l- x 1-0-4

1-.9 x l-o-4

L.8 x 1-o-4

5.5 x l-o-4

7.4 x L0-5

7.7 x Lo-4

9.4 x 1-0-3

6.1- x L0-4

5.9 x Lo-4

rd

2.0 x l-0-4

9.5 x l-O-5

6.L x L0-5

4.4 x L0-4

rd

6.7 x Lo-4

1.L x L0-2

7.0 x L0-4

6.3 x L0-4

L.0 x l-0-2
rd

rd

rd

2.0 x 10-4

L.9 x Lo-4

6.1 x L0-5

7.7 x Lo-4

rd

l-.0 x l-o-3

2.2 x LO-3

5.2 x L0-4

5.4 x L0-4

rd
9.2 x Lo-4

rd

rd
rd

rd

rd - rpt detected at ttre detection linits of ttre analytical ilstn.urentation used
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f ierd blank- This similari ty in conpounds and
concentrations suggests that the chemicals detested in
the air are r ikely regionar in distr ibution and
originate from diverse sources rather than isolated HpA
sources.

The organic chenicals detected in air samples collected
at the HPA are conmon and ubiquitous in urban
environments as evidenced by data sumrnarized in
verschueren (1993) (Table s-7). The concentrations of
these chemicals in air col lected from proposed Housing
Areas L and 2 are below the range of reported levels for
urban environments in such cit ies as washi.ngton, D.c.
and Los Angeles. rn addit ion, dichl0romethane,
tr ichlorofluoromethane, and diethylbenzene appear in the
sanple blanks at sini lar concentrations to those in most
of the samples.

rron and aluminum are common metals in siricate
materials. concentrati-ons of these metals in airborne
part icles appear to be within normar l irnits for the san
Francisco area based on data for si l icate revels in
suspended part iculates from studies by the Bay Area Air
Qual i ty  Management  Dis t r ic t  (Levaggi  e t  a l . ,  Lg76) .
Their data showed an approxinate weight ratio of sir icon
to iron and aluminum of five to ten respectively. Based.
on averagre airborne si l icate levels of 5.7 x 1o-3 mg,/rn3
to 2.3 x r-o-2 ng,/n3 and maximum airborne sir icate revers
of 1.9 x Lo-2 mg,/rn3 to 6.5 x Lo-2 ng,/rn3 for San
Francisco Bay Area 1ocations, iron and aluminum
concentrations of Lo-2 to Lo-4 mg/m3 measured in HpA air
samples are not unusual

I
t
I
T
I
I

I
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Table 5-7. Range of Concentrations of Volati le Organic

Chernicals Measured in Air Samples from Urban
Areas in the United States

Chemical Concentrationa (ng/n3)

I t*"."""*r 2-butanone b

I  d ich loromethane 1- .8 x  ro-2
l \
I

diethylbenzene c
I
I  e thy lbenzene  8 .7  x  to -3  8 .7  x  l - o -2
I

t e t rach lo roe thene  6 .9  x  L0 -4  -  2 .9  x  1o -3
I
I  t o luene  3 .8  x  : . o -2  1 .9  x  ro -1

r  t r ich lorof luoromethane 7.g x  Lo-4 1.2 x  Lo-2

tr iethylbenzene c

I
I  x y l e n e  4 . 4  x  1 o - 2  1 . 9
I

a concentration values taken from the Handbook of Environmental
Data on Organic  Chenica ls  (Verschueren,  L983) .

b 2-butanone is a common solvent and also a component of
- gasoline exhaust. No data is presently available on
I expected arnbient airborne concentrations.
r c diethylbenzene and tr iethylbenzene are constituents of

I 931*li'llt'3l"uiil"il"$'::"::'i"llf iloH"3l 3*il".1!'ever'
[ '  anbient airborne concentrations.

I-r

I
I

I
I
I
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5.2 SOIL SA}TPLING RESUTTS

The range of chemical concentrations measured in soi l
samples collected from Proposed Housing Areas L and 2 is

summarized in Table 5-8. OnIy metals and asbestos were

detected in soi l  samples at these sites. Chrornium and

nickel are the metals detected at the highest levels,

884 mg/Kg and 2,500 mg/Kg, respectively. However, the

levels of aII metals measured appear to be within the

normal range for serpentinite type soils. A report on

the geology of San Francisco indicated that chromium

concentrations of 700 :mg/Kg and nickel concentrations of

3,000 mg/Kg are conmon in serpentine mat,erial

(Schlocker ,  1978) .  Towi l l  e t  a l .  (L978)  ,  repor ted

natural chromiun concentrations of about LrSOO ngrzKg in

serpentine materials. Nickel content in soi l  over

serpentine rock may be as high as 7,000 mg/Kg

(Kabata-Pendias and Pendias,  1984) .  Serpent ine is  a lso

the natural source of chrysoti le asbestos f ibers.

Serpenti-ne is common in the coastal range in cal i fornia

and is present at Proposed Housing Areas L and 2.

The analyt ical data for soi l  samples indicates that

soils from Proposed Housing Areas i. and 2 are not

contaminated and that their chemical composition is

normal for soi ls derived from serpentinite materials.

5.3 CHEI{ICAL SUBSTANCES CONSIDERED IN THE RTSK

ASSESSUENT

No organic chernical substances, metals, oF asbestos were
detected above background levels in soi l  samples

collected from the Proposed Housing Areas i.  and 2.

Although asbestos was present in soi l  samples collected,
based upon the air sample analyt ical results, asbestos

I
I
I
I

I
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Table 5-8. Range of Concentrations of Chemical Substances

Detected in Soil  Sarnples Collected from Proposed
Housing Areas L and 2

Concentration (ng/Kgl
Housing Area 1 Housing Area 2

I 

chemical

_ 
lletals

t  arsenic
antimony

- barium
I beryl l ium
I cadrniurn

chromium
I cobalt
l| copper

lead

t mercury
I molybdenum
t nickel

selenium
I s i lver
I thall ium

nd
nd

8 . O - 7 7
nd
nd

L 2 4 . 0 - 5 5 2
66 .2 -L60

5 .  0 - l _ 5 .  5
4 8

0 .  0 8
nd

L 7 8 . 0 - 2 5 0 0 .  0
nd
nd
nd

1 7 . 4 - 5 8 . 4
1 4 . 8 - 5 6 . 8

nd
nd

3  . 6 - 2 L 8
nd
nd

7 4 .  O-884
3 9 . 0 - L 3 6

4  . 2 - 4 8
nd
nd
nd

5 0 .  6 - 2 0 7 0 .  O
nd
nd
nd

3 L . 8 - 7 8 . 4
L 5 . 0 - 4 6 . 0

n d - L 0

nd

nd

vanadium
z inc

Asbestos (percent) nd - <L

I volatile
at orqanie Compounds nd

I Jrirrot"tire
t organic Comnounds nd

I
I
' l

I

nd - Not, detected at the detection l inits of the analytical
instrumentation used. (See certif ied laboratory reports,
Appendix C, for detection l inits)

I
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was not airborne and therefore not considered to present
any potential health risks. Similarly, only iron and
aluminum, natural constituents of sil icate materials,
vrere detected in air samples collected. Conseguently,
neither asbestos or metals were evaluated in this risk
assessment.

The only chemicals considered for the r isk assessment

were the airborne chemicals identif ied in Tables S-2 and
5-3. The only specif ic indicator chemical (chemical

which may pose the greatest health r isk) which was

identified was 2-butanone. Other airborne chemicals
which also hrere found at the control station at similar

or higher concentrations included:

o ethylbenzene

o tetrachloroethene

o toluene

o xylenes

Diethylbenzene and tr iethylbenzene are not included as
indicator chernicals since there is very I i t t le data
available on the health effects or environmental

consequences of these compounds. In addit ion, these

chemicars l/ere found in the fierd blanks so that their
presence is guest,ionable. The environmental behavior

and toxicity of diethylbenzene and tr iethylbenzene is
assurned to be similar to that of ethylbenzene which is
included as an indicator chemical for the risk

assessment.

Trichlorofluoromethane will not be considered in the
risk assessment since it  was detected in only one sample
and was found at the same tirne in the field blank
sample. Sini larly, dichlorornethane was found in al l

l
t

l
I
I
t
I
I

t
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sampres corlected at sirnilar concent,rations including
the field blank and the Control Stations.

A generic phthalat,e compound was deteeted in air samples
collected. However, because the individuat chemical
species was not identif ied and toxicity inforrnation is
available for specif ic phthalate compounds only,
phthalates wil l  not be considered in the risk

assessment.

contamination in the f ierd branks is possibry indicative
of laboratory cross-contamination or the presence of
residual contaminants in the sorbert tubesr ErS supplied
by the manufacturer. The presence of chemical

constituents in sampres corrected at the control station
indicates that off-site sources may be contributing to
the concentration of airborne chemical constituents at
HPA.

t
I
I
I
I
t

I
I
t
I
I
I

I
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6. O TOXICOIOGY OF fNDICATOR CIIEI,IICAIS

Although the airborne concentrations of chernicals

detected with any HPA source or to be at levels unusual

for urban air, health effects associated with exposure

to these chemicals were reviewed as a basis for

assessing the potential r isk associated with inhalation

of these compounds at Proposed Housing Areas L and 2. A

short summary of health effects data is presented below

and a more detai led summary of toxicological information

is presented in Appendix E.

6.1 2-BrrrAlIONE (UETIT'!|L ETITYTJ KETOI{E)

2-Butanone is a conmon solvent. Absorption of inhaled

2-butanone from the lungs can be inferred from the toxic

effects observed after acute and subchronic exposures.

Subchronic inhalation exposures of rats to 200 ppm (588

rng,/m3) 2-butanone produced sl ight neurological effects

(Takeuch i  e t  a I . ,  1 -983 ) .  Exposu res  o f  2 ,500  ppm

(7,350 mg,/rn3) 2-butanone increase the weight of the

I iver  in  ra ts  (Cavender  et  d I . ,  L983) .  Schwertz  et  a I .

(L974) concluded that in rats 2-butanone was

embryotoxic, fetotoxic, and potential ly teratogenic at

exposure levels  of  11000 ppn (2,94O rng/rn3)  by

inhalation. No data are available regarding the

carcinogenicity of 2-butanone in hurnans or animals and

the chernical is most appropriately classif ied as a Group

D - Not Classif ied chernical.

The acceptable intake subchronic (AIS) for inhalation of

2-butanone has been calculated to be 2.L9 mg/Kg/day or

l -53.4 nglday for  a  70 Kg human (EPA L984a) .  The

acceptable intake chronic (AIC) for inhalation of

I
I
I
I
t
t

I
I
I
I
I
I
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2-butanone has been calculated. to be O.ZLg mg/Kg/day or
15.3 mglday for  a  70 Kg hurnan (EpA J.984a) .

6.2 ETIIYLBENZENE

Ethyrbenzene is a common product of petroleum refining.
Bardoaej and Bardodejova (19?o) were able to deterrnine
that human volunteers absorbed 54 percent of the total
ethylbenzene to which they were exposed through

inhalation at dose levels ranging from l-OO to 300 rnglm3.

The target organs of acute ethylbenzene exposure are the
lunqs and centra l  nervous system (Smyth et  a l . ,  Lg62i
Faustov,  L958;  Faustov,  L950) .  The main ef fects  of
subchronic and chronic inhalation exposures of

ethylbenzene to animals appeared in the liver and

kidneys (Wol f  e t  a I . ,  1956)  and inc luded an increase in
hepatic and renal weight accompanied by cloudy swellj.ngs
of hepatocytes and renal tubular epithel ial cel1s.
sright testicular degeneration was also noted in rabbits
and monkeys (wol f  e t  a l . ,  1955) .  severar  an imar s tudies
have suggested that ethylbenzene has some teratogenic

e f fec ts  (Hard in  e t  a1 . ,  198L) .  No  da ta  ex i s t s  on  the
carcinogenic effects of ethylbenzene on humans.

Ethyrbenzene is classif ied as a Group D - Not classif ied
chemical  (EPA, L984c)

The maximurn dose of ethylbenzene tolerable for

subchronic and chronic exposures to humans has not been
der i ved  by  the  EPA (EPA,  L984c ) .  Ha r r i s  (19g3)

estimated a ninimun effective dose (DIED) of 724 nglday
based on an effect of increased rj-ver and kidney weight
in  exposed rats .

t

I
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I
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I
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6. 3 TETRACHTpROETHENE (PCE)

Tetrachloroethene is a commonly used solvent.

Tetrachloroethene absorption via the lungs is rapid, and

the amount of tetrachloroethene absorbed at a given

vapor concentrati-on (for exposure of greater than eight

hours) is directly related to the respiratory volume of

a i r  inhaled (Hake and Stewart ,  L977) .

Human health effects as a result of chronic inhalation

exposure to various concent,rations of tetrachloroethene

inc lude respi ratory  t ract  i r r i ta t ion,  nausea,  headache,

s leeplessness,  abdominal  pa ins,  and const ipat ion

(Chn ie lewsk i  e t  a I . ,  L976 ;  Co le r  and  Rossn i l l e r ,  L953 ;

S tewar t  e t  a l . ,  1 -970 ;  von  Oe t t i ngen ,  t -954 ) .  L i ve r

cirrhosis, hepatit is, and nephrit is have also been

reported (Stewart, L969) .

The effects of subchronic inhalation exposure to

tetrachloroethene have been examined in rats, mice,

rabbi ts ,  gu inea p igs,  and monkeys.  Adverse ef fects  of

tetrachloroethene exposure included renal and splenic

congestion and reduced hepatic Alycogen storage. A

NOEL of 70 pprn (a82 mg/m3l tetrachloroethene for

hepatic, renal, and splenic pathologic changes in rats

can be derived (Carpenter, L9371 . A LOAEL of i-OO ppn

(689 ngrzrn3) tetrachloroethene for hepatic effects in
guinea pigs can be derived from a study by Rowe et al.
( r . e 5 2 ) .

The teratogenicity of tetrachloroethene was shown in a

study by Schwetz et al. Maternal rats had a

stat is t ica l ly  s ign i f icant  reduct ion in  mean body weight

while maternal mice had increased mean relative l iver

weight. The fetal body weight of mice was signif icantly
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depressed. A signif icantly increased number of rat
fetuses were resorbed. For mice, the incidences of
subcutaneous edema, derayed ossif ication of skurl bones,
and spli t  sternebrae were signif icantly increased

cornpared with the incidence of the effects in control
m ice .

In a study of 330 deceased laundry and dry-cleaning

workers with a history of exposure to tetrachloroethene,

carbon tetrachloride, and tr ichloroethylene, Blair et
dI . ,  (L979)  observed an excess of  lung,  cerv iea l ,  and
skin cancer and a sl ight excess of leukemias and l iver
cancers.

In l-985, tetrachloroethene was classif ied according to
EPA criteria as a Group C - Possible Human Carcinogen

based on the l inited evidence of carcinogenicity in
animals, and inconclusive evidence from epideniologic

studies (EPA, L985b) .  fn  1986 EpA proposed an upgrade

in the classif ication of tetrachloroethene to a
Group 82 - Suff icient evidence of carcinogenicity in
animals, inadequate evidence of carcinogenicity in
humans (EPA, 1986b) .  Accord ing to  EpArs guidel ines for
serection of indicator chernicars, those chemicars ranked
82 are general ly not selected as indicator chemicals
( E P A ,  1 9 8 5 b )  .

The carcinogenic potency (qt*) has been calculated for
oral tetrachloroethene exposure. It  is estimated to be
3.9776 x tO-2 (mg/Kg/d,ay)-1.  A g1* va lue for  inhalat ion
exposures could not be derived due to 1ack of a
controlled study where an increase in tumor incidence
was demonstrated following inhalation exposure to
tet rachloroethene (EPA, L984d) .  A range of  un i t  r isk
va lues ,  2 .9  Eo  7 .5  x  t -o -7  (ug7n31-1 ,  have  been  es t ima ted
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for life-time inhalation exposures to one ,tg/tn3

tetrachloroethene (EPA, l-986). Any use of the r isk

estimates should include a recognit ion of the

weight-of-evidence l ikel ihood of tetrachloroethener s

carcinogenic potential in humans. We have evaluated pCE

as a carcinogen simply because of the availabi l i ty of

the q* and as a worst-case scenario. this substance is

not consj-dered a state carcinogen by the Scientif ic

Advisory Panel for Proposit ion 65 carcinogen

ident i f icat ions.

6.4 TOLUENE

Toluene is a major component of gasoline and is also

used as a solvent. In humans, studies have shown that

the percentage of toluene absorbed two to four hours

after the start of exposure was 37 percent of the

inspired dose (Noniyana and Nomiyama, L974).

The effects of chronic toluene exposures to humans have

been widely studied due to tolueners widespread use in

the workplace. For mean exposure levels greater than

2OO ppm, al l  of the available studies except that of

Suhr (L975) report some evidence of neurologic effects.

Reports of headache, nausea, and concentration related

impairment of coordination (Wilson, L943) are consistent

with the relatively well-documented central nervous

system effects of single exposures to toluene (reviewed

in  EPA,  3 .984e)  .

Subchronic inhalation studies of toluene in animals

indicate that female rats are more sensit ive to toluene

than male rats  (Ungvary et  a I . ,  L980) .  At  to luene

exposures of Lro00 ng,/m3 female rats showed changes in

l iver weight and body weight as well as an increase in
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p cytachrone P-450 level. Toluene was not found to be

fetotoxic or teratogenic in rats at a level of L1000 ppm

(3 ,830  ng l rn3 )  ( sh ige ta  e t  d I .  ,  L982 )  .

No pertinent data were found regarding the

carcinogenicity of toluene to humans fol lowing

inhalation exposures. A chronic bioassay of toluene in

Fisher 344 rats of both sexes showed no carcinogenic

e f fec ts  (C I IT ,  L98O) .  To luene  i s  c lass i f i ed  as  a  Group

D - Not Classif ied chemical according to EPA criteria

( E P A ,  1 9 8 4 e )  .

The AIS of toluene tolerable through oral uptake is 30

nglday and through inhalation is lO4 mg/day for a 7O Kg

human. The AIC for toluene through oral uptake is 20

mg/day and through inhalation is 4L mg/day for a 70 Kg

human  (EPA,  L984e) .

6.5 XYLENE

Xy1ene is a conmon constituent of gasoline. It  can

exist in three isomeric forms with commercial xylene

being a mixture of the three. Studies evaluating the

inhalation absorption rate in humans exposed to doses

ranging frorn 100 to L,3oo mg./m3 indicated that

approximately 60 percent of the xylene present in

inspired air, regardless of the isomer or isomer mixture

used,  is  absorbed (Ast rand et  a l . ,  1978;  Ri ih i rnak i  e t

d l . ,  1 9 7 9 ) .

In  male rats  exposed to h igh xy lene dose (3r5OO mg/m3),

an increase in erythrocyte and monocyte counts was noted

(Carpenter  et  d l . ,  1985) .  These ef fects  d isappeared

after the seventh week of testing. A decrease in brain

superoxidase dismatase was noted in another study of

I
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rats exposed to Lr3OO rng,/rn3 xylene. Rats also recovered

from th is  ef fect  (Savola inen et  d I . ,  L979) .  Chronic

xylene inhalation by rats led to an increase in food

uptake without subsequent gain in body weight (Tatrai et

d } . ,  1 9 8 L ) .

Teratogenic effects were noted at high dose levels of

xylene inhalation. Continuous exposure through

inhatat ion of  26 pregnant  ra ts  to  a I - ,OOO mg/m3

xylene - ethylbenzene mixture in a ratio of four to one

on days nine to 1-4 of gestation resulted in increased

incidence of fused sternebrae and extra r ibs and of

retarded skeletal development of offspring. At higher

dosages maternal food consurnption and weight decreased

while resorptions of fetuses increased (Hudak and

Ung:vary, L97L) .

No human epideniological data or animal bioassay data

exist to indicate that xylene is a carcinogen. Xylene

is classif ied as a Group D - Not Classif ied chemical

acco rd ing  to  EPA c r i t e r i a  (EPA,  1984 f ) .

The AIS for xylene oral exposure was calculated to be

7.0 nglday for  a  70 Kg human.  AIS v ia  inhalat ion

exposure was calculated to be 325.0 ng/day for a 70 Kg

human. The AIC for oral and inhalation exposure vras

calcu lated to  be 0.7 rng/day and 82.33 mglday,

respect ive ly  (EPA, L984f)  .
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7 .O RECEPTOR POPUIATTONS

Present and future residents of Proposed Housing Areas L

and 2 constitute the population of receptors most l ikely

to be exposed to the airborne chemicals previously

identif ied. There are presently three fanil ies residing

in Proposed Housing Area 2; no individuals reside in

Proposed Housing Area l-.  The projected size of
populations using these two areas after housing has been

developed and occupied is 75O for Area L, and 505 for

Area 2. The nurnber of construction workers involved in

building houses at these locations cannot presently be

estj.mated but should be less than 500 at any one point

in  t ime.

The cornposit ion of these receptor populations is

presently unknown and cannot be characterized.

Therefore, the fol lowing assumptions are made to better

characterize potential residents for the Proposed

Housing Areas L and 2:

o The housing units wiII  be occupied by mil i tary

famil ies. Most adults are expected to be young or

middle aged, and a large number of fani l ies are

expected to have children;

o Few older individuals are expected to reside in

the housing units;

o Pregnant.women and children are l ikely to be the

most sensit ive population subgroups;

The lengths of residency for individuals is
expected to be short, perhaps two to three years

and general ly less than f ive years.
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For prel ininary characterization of health r isks
associated with long-tern contarninant exposures, the
receptor population is assumed to be cornposed of a 70 Kg
adults who breathe 20 cubic meters (rn3) of air dai ly.
Lifet irne exposures are assumed for chronic effects and
carcinogenicity although receptors are expected to live
in the housing areas for less than f ive years. The
above exposure parameters will provide a very

conservative approach to addressing health r isks.

I
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8. O EXPOSI'RE PATIITVAYS

The absence of chemicals above background in soils at
the proposed housing areas el irninated the possibi l i ty of
human exposures to chemicals from dermal contact with or

ingestion of soi l .  AIl  dornestic water wil l  be provided

by the City of San Francisco. Therefore, there is no
possibi l i ty of site-related chernical exposure through

drinking water ingestion or dermal contact with supplied

water .

The only potential exposure route for receptors is
inhalation of airborne chemicals transported to the site
from unknown regional sources. Inhalation is the only
route of exposure considered in the further
characterization of health risks.

During remediation activit ies for fR sites and
excavation activit l-es at proposed housing areas, it is
expected that necessary precautions will be taken to
inhibit the airborne release of soils which may contain
toxic substances.
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9. O EXPOST'PE POINT CONCENTRATIONS

To properly characterize potential exposure

concentrations associated with possi-ble releases of

chemicals, measured chemical concentration data and

environmental fate rnodeling are general ly used to

estimate peak short-term concentrations and long-term

average concentrations for crj . t ical exposure points.

No known specif ic chemical sources have been identif ied

for the volati le and sernivolati le organic chernicals

detected in air samples collected at Proposed Housing

Areas l- and 2. The most l ikely sources are due to

urbanizat ion and petro leum ut i l izat ion.  Thus,  cr i t ica l

exposure point concentrations are best estimated from

neasured chemi-cal concentration data.

Air sampling at Proposed Housing Areas L and 2 was

conducted under dry windy summer condit ions. These

condit ions are considered to be near optimal for both

part i-culate emissions and volati le releases of chernicals

to the atmosphere. For exposure characterization, i t

was assurned that the concentrations of chemicals

measured in air under such condit ions are representative

of maxirnum annual average levels and that peak short-

term concentrations are equivalent to approximately l-00

tirnes the measured leveIs. Estimated maximum annual

average and peak concentrations for indicator chemicals

are presented in  Tab1e 9-1.

These exposure point  concentrat ions wi l l  be used to

characterize potential r isks of health effects from long

and short-term peak exposures.

I

9 - t



I

b

!r
I

I
I
I
I
I
I

I
I
I
I
I
t

Table 9-1. Estimated Maximum Annual Average and
Peak Concentrations of fndicator
Chemicals in Air at proposed Housing
Areas L and 2

Annual Average Short-Term peak
Ctremica]. Concentrations Concentrations

(mg/m3 ) (ngln3 )

2 -bu tanone  4 .2  x  1O-4  4 .0  x  : . o -2
e thy lbenzene  L .9  x  1 -O-4  2 .o  x  to -2
tetrachloroethene l-.8 x t-O-4 2 .0 x to-2
t o l u e n e  5 . 5  x  t O - 4  5 . 5  x  L O - 2
x y l e n e  7 . 7  x  L O - 4  8 . 0  x  L O - 2
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]-O. O RISK CIARACTERTZATTON

The following three approaches

assessment to screen potential

airborne chemical exposures:

are used in this risk
health risks from

I
t
I
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Maximum annual average concentrations are
compared to acceptable environmental

eoncentrations derived from Threshold Limit
Values - Tine-Weighted Averages (TLV-TWA), and
peak concentrations are compared to Threshold
Linit Values Short-Term Exposure Limit
Values (TLV-STEL).

o Maximum annual averagre daily doses are

compared to acceptable chronic intake levels
estimated by the EpA.

Maximum annual average concentrations are used
to calculate carcinogenic r isk based on unit
r isk values for tetrachloroethene.

].0. 1 RISK BASED ON THRESHOLD LIMIT VALUES

Threshold Limit values are developed by the Arnerican
Conference of Governmental Industriat Hygienists
(AccrH), and published as rrr l ,Vs for chemical substances
and Physical Agents in the Work Environnent,r (ACGIH,
L985). A TLV-TWA represents an eight-hour, t ime-
weightdd average concentration of a chemical in air.
TLVs are intended as guidelines to protect workers from
various adverse health effects over a normal working
1i f  e t i rne.

l -0 -L
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For purposes of assessing the potential health impacts
from this project, the TLVs have been adjusted to
reflect assumptions that a person l iving in proposed

Housing Areas 1 and 2 could have continuous exposure
(24-hours per  day,  seven days per  week) ,  whereas,  a
normal workerrs exposure is assumed to be only eight
hours per day, five days per week. An average

inhalation rate of 20 cubic meters of air per day is
assumed rather than the l-0 cubic meters of air assumed
to be inhaled in developing the TLV levels for an eight-
hour work day. rt is assumed that the inhalation rate
is greater during the eight-hour work day than after
hours, part icularly during sleep. This is the reason
that the average inhalation rate is assumed to be 20
cubic meters of air per day rather than 24.

Chronic exposure screening levels (those levels

estimated through the extraporations of rLV criteria to
24-hour continuoug exposure) are shown in Tabre l-o-1 for
the indicator chemicals. Table Lo-2 compares the annuar
averagie concentration with the screening level TLV. The
Table L0-2 data shows the exposure revel at the housing
sites is four orders of rnagnitude less than the
pernissible level for chronic exposures based on TLV-TWA
va lues .

rf chronic exposures to individuar compounds are assumed
to be additive, the risk from potential exposure to the
rnixture of noncarcinogenic airborne contaminants can be
estimated as:

R I S K  =  9 l _  +  L Z  + . . *
ALt ALz ALi

lo-2
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Tab1e L0-1. Screening Criteria Based on Threshold Linit
Values

Chemical
TLV-TWAA
(mg/m3l

Screeping
LevelD
Based on TLV
(ngln3 )

TLV-STELC
(ngln3 )

2-butanone

ethylbenzene

tetrachlorethene

toluene

xylene

5 9 0

435

na

375

435

7 . L

5 . 2

4 . 5

5 . 2

8 8 5

5 4 5

na

5 6 0

6 5 5
I
I
I

I
I

a - Threshold Limit Value (TLV) is the Time-Weighted
Average concentration for a normal 8-hour workday and
4O-hour  workweek (ACGIH,  L986) .

b - TLVs are adjusted to develop screening levels by the
fol lowing fornula:

T L V X # f f i H : "

where . l- is an
1 0 0

c - Short-Tern Exposure
na - TLV criteria value

5 day x rOn]/day x L
z aaj's 2o*374;t 1oo

uncertainty factor

L in i t  (ACGIH,  1986)
is not available
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Table AO-2. Corgnrison of Pr:ojected Concentrations wittr Scl€enirg CYiteria Based on Ihrestrold Limit Values

I

Ctmical

Ita:rimm Arruaf Arrcr4e
ffi:atict

tqnf,t

Scr€drry
rlv

tryrtPl

kak
ffiicrr

mnfl
fiV61EL
mnf,t

2-butanone

ettrylbenzene

toluene

>qglene

4.2 x Lo-4

L.9 x 1-o-4

5.5 x 10-4

7.7 x Lo-4

7 . L

5 . 2

4 . 5

5 . 2

4.0 x l-0-2

2.O x LQ-2

5.5 x L0-2

7.7 x LO-2

885

545

560

655



T

b
t

p

I
I
I
I
l

I
I
I
t
I
t

WHERE

Ci = maximumr 
the ith

ALi = maximum
chemical

Table LO-2 also compares the

chernicals with the TLV-STEL;

housing sites is four orders

permissible levels for acute

annual average concentration for
chemical
acceptable level for the i th

A calculated risk level less than one would indicate a

negligible r isk fron exposure to the mixture. The total

calculated level of r isk frorn exposure to a mixture of

2-but,anone, ethylbenzene, toluene, and xylene is

3.64 x  19-4.  The ca lcu lated sum of  r isk  f rom nul t ip le

chernical exposure is substantial ly less than one.

Short-Term Exposure Linit (TLV-STEL) values are

concentrations that should not be exceeded for exposures

of 15 rninutes and should not be repeated more than four

tirnes per day, with at least 60 minutes between

excessive exposures (ACGIH, L985). TLV-STEL values are

presented in  Table 1O- l - .

peak concentrat, ions for

the exposure levels at the

of magnitude less than the

exposures.

Based on the above analysis, the airborne chernicals

found at the site do not appear to pose a risk based on

the TLV derived analysis;

LO.z RISK BASED ON ACCEPTABI,E C,IIRONIC INTAKE VAIT]ES

Minirnum effective dose (l{ED - lowest dose required to

init iate any measurable adverse effects) and AIC

criteria values for indicator chemicals are shown in

Table L0-3.  AIC values are only  avai lab le for

I
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Based on Minirnum Effective Dose and Maximum
Acceptable Intake Chronic Values

Chemica]-

llinirnum
Effective
Dose (l{ED}
(mg/dayl

llaxinuma
Acceptable
Intake
Chronic
(Arc)
(nq/dayl

uaxirnunb
Annual
AveragTe
Daily Dose
(mg/dayl

T
I
I
T
I
l

2-but,anone

ethylbenzene

tetrachloroethene

toluene

xylene

na

7 2 4

na

4 , 0 3 6

na

L 5 .  3

na

na

4 L

8 2 . 3 3

8 . 4  x

3 . 8  x

3 . 6  x

L . l  x

1 . 5  x

l -o-3

t  o -3

10 -3

LO-2

1o-2

a
b

data from citat ions presented in Section
maximum annual average daily dose eguals
average concentration times the volume of
d a i l y  ( 2 o  n r / d a y ) .
cri teria value not available.

6 .
maxirnum annual

air inhaled

na
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2-butanone, toluene, and xylene. MED criteria are

available for ethylbenzene and toluene. These criteria

values are compared in Table LO-3 to estinated maximum

annual averagle daily dose values estirnated by

nultiplying rnaximum annual average concentration values

by the vo lume of  a i r  inhaled dai ly  (2O m3/day) .

Estinated maximum annual average daily dose values are

four orders of magnitude less than the AfC criteria

values and six orders of rnagnitude less than MED

criteria. A sum of r isk for individual chemicals is

substantial ly Jess than one, therefore, the airborne

chemicals do not appear to pose a r isk based on

acceptable chronic intake or ninimum effective dose

cr i ter ia  va lues.

1O.3 RISK ASSESSI{ENT FOR POTENTIAL CERCINOGENIC

CO!{POIJNDS

Of the l ist of indicator chemicals presented in Section

5, tetrachloroethene was the only cornpound identified as

a potential carcinogen in this r isk assessment.

Tetrachloroethene (EPA L986) has been identif ied as a

Group B2-Animal Carcinogen with inadeguate evidence of

carcinogenicity in humans. Potential carcinogenic r isk

is estimated by nultiplying the unit ribk value for the

chernical by the estimated maximum annual average

concentration. The unit r isk value is defined as a

l i fet ime cancer r isk occurring in a hypothetical

population in which al l  individuals are exposed

continuously from birth throughout their lifetirne to a

concentration of one microgram per cubic meter (ug,/n3 )
of the part icular chemical in the air they breathe.

Unit risk estimates are used to cornpare the carcinogenic

potency of several agents with each other and to provide

10-4
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an indication of the potential r isk to a receptor

population which night be associated with air exposure

to these chenicals at a specif ied dose (exposure) Ieve1.

The data used to derive theee guantitative unit risk

estimates are taken from animal bioassay experiments

selected by the EPA's Cancer Assessnent Group (CAG). It

is assumed that if a carcinogenic response occurs at

high dose leve1s used in the study, then responses would

occur at all lower doses at an incidence determined by

an extrapolation model. I t  should be noted that such

Iow levels of r isks cannot be measured directly either

by animal experiments or by human epiderniological

studies. Therefore, the CAG has adopted a l inear, non-

threshold nodel as the basis for risk extrapolation to

lower levels of the dose-response relationship. The

risk estimates made with this nodel are regarded as

conservative and represent the most plausible upper

l imi t  o f  the r isk  (Federa l  Regis ter ,  November 28,  1980) .

The equation used to derive the unit risk estimate is a

l inearized, mult i-stage model. The model incorporates a

procedure for estimating the largest possible l inear

slope (upper 95 percent confidence l init) at low

extrapolated doses that is consistent with the data of

all dose levels of the experirnent.

fhe unit risk estimates determined by the CAG for

tetrachloroethene are shown in Table 10-4. The unit

risk estimate are taken from recent Addendums to the

Final Health Assessnent Documents published by the EPA

Office of Hea1th and Environmental Assessment,

Washington (EPA, 1986b) .  The uni t  r isk  est imates are

calculated by CAG.
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Table L0-4.  Calcu lated t i fe t i rne n isk Levels

Possible Carcinogenic Compounds

;1":li'^l::5,:" l:;:"ii:.i?:i:"'
for
Based

I
I

Chemical

CAG Unit
nisk Value
(ugln3 ) 

-1

Annual
Itlaxinun
Average
Concentration
(ugln3 )

Calculated
Lifetirne
Risk Ievel

te t rach lo roe thene  2 .9  x  LO-7a  L .8  x  to -1
9 . 5  x  t o - 7 b

5 . 2  x  t o - 8
L . 7  x  t o - 7t

I
I
I

I
I
I
I

a - Unit risk values frorn the ltarch L986
Draft Addendum to the EPAS Health Effects
Assessment Document for tetrachloroethene
(EPA 6OO/8-82, /005F) .  A range of  va lues were
published based upon several separate studies.
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The calculated l i fet ine cancer r isk estimates for

individual exposure to tetrachloroethene is shown in

Table 1O-4. The calculated cancer estimate for

tetrachloroethene is an incidence of less than one

excess cancer in 10 rni l l ion (1 x Lo-7) individuals

exposed for  a  l i fe t i rne to  L.0 uglm3.

The cancer r isk estimates indicate that the r isk of

cancer from exposure to estimat,ed maximum annual average

concentrations of tetrachloroethene is within the

acceptable r isk level established as policy by the EPA

and the California Department of Health Services (DHS).

The aeceptable risk level is one excess cancer in a

population of one mil l ion exposed individuals

(1 x LO-6). Therefore, exposures to tetrachloroethene

at Proposed Housing Areas 1 and 2 are below the

acceptable r isk levels. This estimate is based on a

worst-case scenario in assuming that tetrachloroethene
j-s ranked as a potential human carcinogen. To date,

there is inadeguate evidence to rank tetrachloroethene

as a human carcinogen.

L 0 - 6
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11.0 HUUAlr HEALTIT RISK ASSESSIIENT SI'UI.IARY

Three possible exposure pathways were examined for

receptors at Proposed Housing Areas 1 and 2:

Derural contact with soils which may contain

chemicals at these sites;

fngestion of soi l  that may contain chemicals

at  these s i tes;

Inhalation of airborne chemicals from local

or regional sources.

Exposure by ingestion of drinking water was not

considered possible as potable water for Proposed

Housing Areas L and 2 will be supplied by pipeline frorn

the city of San Francisco sources.

Metal concentrations in soil did not exceed background

levels for serpentine soil .  No organic chemicals were

found in soil samples from Proposed Housing Areas 1 and

2, therefore, no probabil i ty of dermal contact with or

soil  ingestion of chemicals exists at these sites.

Seven volatile and three semivolatile organic compounds

hrere found in air samples collected in concentrations

either similar to or lees than background or upwind

concentrations. Aluminum and iron were found at low

concentrations in air samples collected above the former

industrial landfi l l .  However, iron was also found at a

sini lar conceitration in an upwind sample. The only

chemical found at one of the proposed housing sites

which was not found in the field blanks or in the

background sample was 2-butanone. This chemical is

11 -1
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conmonly used in the laboratory and may have occurred in
the sample as a result of laboratory handling of the
sample. fn general, the chenicals detected in air
sanples are normal for urban areas and may not
necessarily be associated with potential sources from
HPA.

The risk characterization of selected chemi-caIs found in

air samples at the proposed housing sites as well as in

background air samples indicated an acceptable exposure

risk for humans residing in the Hunters Point area.

Therefore, the exposure risk is no greater for future

occupants of the proposed housing sites than for

residences located upwind of HPA.

Five indicator chemicals were selected to characterize

human health r isks from potential inhalation to measured

chemicals in air samples. The selected indicator

chemicals were 2-butanone, ethylbenzene,

tetrachloroethene, toluene, and xylene. Of these

chemicals, tetrachlorethene was identif ied as a 82 Class

carcinogen by CAG. This irnplies lirnited. evidence of

carcinogenicity in humans. Although EPA (t98Gb) has

recommended not using a 82 chemical as indicator

chemicals, we have selected it  as a worst-case scenario.

The remaining indicator chemicals are classif ied as

noncarcinogens.

Trichlorofluoromethane and dichloromethane were not

considered as indicator chernicals because they were

detected in the f ield blank. Diethylbenzene and

triethylbenzene were not considered as indicators as

they are not well  characterized toxicological ly and are

beLieved to act sirnilarly to ethylbenzene which was

selected as an indicator. The unidentif ied phthalate
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compound detected in air samples also was not included
in the indicator list due to a lack of certainty as to
its chernical identity. Alurninum and iron detected with
airborne particulates are conmon metals in sil icate
soils. Concentrations of these metals vrere at anbient
levels for the San Francisco Bay Area and were also not
considered in characterizing potential hunan health
r isks .

To characterize human health risks frorn potential

inhalation exposures the following three screening

approaches were used:

o Maximum annual averaete concentrations of

indicator chemicals were cornpared to acceptable

human exposure concentrations derived from

Threshold Linit Values - Time-I{eighted Averages

(TLV-TWA) and peak concentrations were compared

to Threshold Linit Values - Short-Tenn Exposure

Linit Values (TLV-STEL) .

o Maximum annual average daily doses of indicator

chemicals were compared to acceptable chronic

intake levels estirnated by the EPA.

o Maximum annual average concentrations were used
to calculate carcinogenic risk based on unit risk
values for tetrachloroethene.

Estirnated annual average concentrations were four orders

of rnagnitude less than the calculated TLV-TWA

permissable levels for chronic exposures to indicator

chemicals. Therefore, the airborne chemicals found in

the samples collected do not pose a health r isk based on
t

lo
I
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TLV analysis. In addit ion, these chemicals were found

in upwind (Control Station) samples.

Estimated annual average daily dose levels of indicator

chemicals lrere four orders of magnitude less than AIC

criteria values. Therefore, the chemicals found in air

samples collected at Proposed Housing Areas L, 2, and

the Industrial Landfi l l  do not pose a r isk based on an

analysis of acceptable chronic intake values.

The calculated l i fet ime cancer r isk leve1 for

tetrachloroethene is an incidence of less than one

excess cancer  in  10 rn i l l ion ind iv iduals  (1 x  1o-7)

exposed. The analysis of carcinogenic r isk indicates

that there is a negligible r isk ( less than

l- x 10-6) of cancer associated with expected maximum

lifetirne exposures to the chemicals in air in the

general area of HPA. This chemical was found in the

upwind Control Station in sini lar concentrations as in

Proposed Housing Areas 1 and 2.

This risk assessment shows that there is negligible

potential human health risk associated with the

development and occupation of HPA Proposed Housing Areas

1- and 2. The potential human health risk for exposure

to the chemicals found at HPA is no greater than other

urban areas of the San Francisco Bay Area.
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